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0 N-Acyi-2,3-benzodlazepine derivatives, pharmaceutical compositions containing them and process 
for preparing same. 



© The invention relates to novel N-acyi-2,3-benzoclie2apine derivatives of the general formula (I), their 
stereoisomers and acid-addition salts, pharmaceutical compositions containing them and a process for their 
preparation. In the general formula (I) 

R stands for a Ci-e aliphatic acyl group optionally substituted by a methoxy, cyano. carboxyl, 

amino, C1-4 alkylamino, di(Ci-.* alkyl)amlno. pyrrolidine, phthalimido or phenyl group, or by 
one or more halogen(s); or R is a benzoyl, cyclopropanecarbonyl, C1-5 alkylcarbamoyi or 
phenylcarbamoyi group; or R Is absent when a double bond exists between the N(3) and C(4) 
atoms; 

^ means hydrogen; or R^ Is absent when a double bond exists between the N(3) and C(4) atoms; 

£j R2 means a Ci -3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond Is present between the N(3) and C(4) 
atoms; 

R3 means hydrogen or a Ci aliphatic acyl group; 

F)^ represents hydrogen; a Ci-e aliphatic acyl group optionally substituted by a methoxy, cyano, 

carboxyl, amino, Ci -4 alkylamino, di(Ci -4 alkyl)amino, pyrrolidine, phthalimido or phenyl group 
or by one or more halogen{s); as well as a benzoyl, palmitoyi, cyclopropanecarbonyl. C1-5 
alkylcarbamoyi or phenylcarbamoyi group; and 
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the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C{4) atoms when both and R* stand for hydrogen. 

The compounds of the general formula (I) possess valuable central nervous system effects, particularly 
muscle-relaxant, anticonvulsive and neuroprotective action. Thus, they may be useful for the treatment of various 
diseases of central nervous system origin. 
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This invention relates to novel N'acyl-2,3-benzodiazepine derivatives of the general fornnula (I) 
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wherein 

R stands for a Ci-6 aliphatic acyt group, optionally substituted by a methoxy. cyano. 

carboxyl, amino, Ci-4 alkylamino, di(Ci-4 alkyl)amino, pyrrolidino, phthalimido or phenyl 
group, or by one or more halogen(s); or R is a benzoyl, cyclopropanecarbonyl, Ci-s 
alkylcarbamoyi or phenylcarbamoyi group; or R is absent when a double bond exists 
between the N(3) and C(4) atoms; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C(4) 

atoms; 

R^ means a Ci -3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3) and 
C(4) atoms; 

R3 means hydrogen or a Ci -4 aliphatic acyl group; 

R* represents hydrogen; a C1-6 aliphatic acyl group optionally substituted by a methoxy, 

cyano, carboxyl, amino, C1-4 alkylamino, di(Ci-4 aIkyl)amino, pyrrolidino, phthalimido or 
phenyl group or by one or more halogen(s); as well as a benzoyl, palmitoyi, 
cyclopropanecarbonyl, Ci -5 alkylcarbamoyi or phenylcarbamoyi group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and C(4) atoms when both R^ and R* stand for hydrogen, 

and their stereoisomers as well as acid addition salts (where possible) and pharmaceutical compositions 
containing these compounds. 

As number of carbon atoms in the respective groups 1 to 4 (so far as not anyhow the upper limit is 4). 
particularly 1 or 2. is preferred. From the halogen atoms fluorine and chlorine are preferred. In case of 
fluorine atoms preferably 3 of them are present as substituents. 

The compounds of general formula (I) according to the invention have an asymmetric molecular 
structure. The general formula (I) relates to all possible individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there is provided a process for the preparation of the new 
compounds of general formula (I) and the acid-addition salts thereof. 

The aim of the present invention is to develop new compounds of the general formula (I) which possess 
valuable central nervous system (CNS^, particularly muscle-relaxant and/or anticonvulsive, activity. A single 
compound showing such effect is only known among 2,3-benzodiazepines, namely 1-(4-aminophenyl)-4- 
methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine(United States patent specification No. 4,614,740) also 
prepared by the authors of the present invention. In the course of detailed pharmacological screening it was 
revealed, however, that the above compound was positive in the Ames-test. i.e. it proved to be mutagenic. 
Thus, it is the specific aim of the present invention to find out novel 2,3-benzodiazepine derivatives which 
retain their valuable muscle-relaxant and anticonvulsive activity but are negative in the Ames test. 

The new compounds of general formula (I), wherein R, R\ R^, R3, R* and the dotted lines are as 
defined above, and their pharmaceutically acceptable acid-addition salts completely satisfy this requirement. 

According to the invention, the compounds of general formula (I) are prepared by 
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a) acylating a compound of formula (II) 




H2C 



P 




CH2--C 



N 



0 




N 



(II) 



NH2 



with a Ci-6 aliphatic carboxylic acid optionally substituted by a methoxy, cyano, carboxyl or phenyl 
group or by one or nnore halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a 
reactive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, 
wherein R"^ means a Ci -g aliphatic acyl group substituted by a halogen, with a Ci -4 alkylamine. 
di(Ci -4 alkyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R^, R^ and the dotted lines are as defined above. 

R* means a Ci -s aliphatic acyl group optionally substituted by a methoxy, cyano, carboxy, phenyl. Ci -4 
alkylamino, di(Ci~4 alkyl)amino or pyrrolidine group or one or more halogen(s); or a benzoyl, 
cyclopropanecarbonyl or palmitoyi group; R and R^ are absent and a double bond Is present between 
the N(3) and C(4) atoms; 

b) acylating a compound of the general formula (III), 



wherein R^ is as defined above, with a Ci>e aliphatic carboxylic acid optionally substituted by a 
methoxy. cyano. carboxy or phenyl group or by one or more halogen(s); or with benzoic or 
cyclopropanecarboxylic acid or with a reactive derivative thereof; and, if desired, reacting a new 
compound of general formula (I) thus obtained, wherein R^ means a Ci-e aliphatic acyl group 
substituted by a halogen, with a C1-4 alkylamine, di(Ci-4 alkyl)amine or pyrrolidine, to obtain com- 
pounds of the general formula (1), wherein R\ R^. R3. R* and the dotted lines are as (jefined above, R 
means a Ci-g aliphatic acyl group optionally substituted by a methoxy. cyano, carboxy. phenyl. C1-4 
alkylamino, di(Ci-4 alkyl)amino or pyrrolidine group or one or more halogen(s); or a benzoyl or a 
cyclopropanecarbonyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 




(III) 
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5 




(VI) 



10 

wherein stands for hydrogen or a Ci -4 alkyi group and n is 1 in case of a-amino acids, whereas 
means hydrogen and n is an integer of 2 to 5 In case of /S-e amino acids, and, if desired, removing the 
phthaloyi group, to obtain compounds of the general formula (I), wherein R^ and the dotted lines are as 
defined above, R^ means hydrogen. R^ stands for a Ci aliphatic acyl group substituted by an amino or 
75 phthalimldo group, both R and R^ are absent, and a double bond is present between the N(3) and C(4) 
atoms; or 

d) acylating a compound of the general formula (III), wherein R* is as defined above, with an N- 
phthaloylamino acid of the general formula (VI). wherein R^ stands for hydrogen or a Ci -* alkyI group 
and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of 

20 amino acids, and, if desired, removing the phthaloyi group, to obtain compounds of the general 

formula (I), wherein R\ and the dotted lines are as defined above, R^ means hydrogen, R* is as 
defined above except hydrogen, R stands for a Ci -s aliphatic acyl group substituted by an amino or 
phthalimldo group and no double bond Is present between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a Ci -s alkyl Isocyanate or phenyl Isocyanate, to obtain 
25 compounds of the general formula (I), wherein R^ and the dotted lines are as defined above. R^ means 

hydrogen. R* represents a Ci-s alkylcarbamoyi or phenylcarbamoyi group, R and R^ are absent and a 
double bond is present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R^ is defined as above, with a Ci -5 alkyl 
isocyanate or phenyl Isocyanate, to obtain compounds of the general formula (I), wherein R\ R^ and the 

30 dotted lines are as defined above, R^ means hydrogen, R* is as defined above except hydrogen, R 
stands for a Ci -s alkylcarbamoyi or phenylcarbamoyi group and no double bond is present between the 
N(3) and C(4) atoms; or 

g) selectively reducing a nitro compound of the formula (IV) 



35 




(IV) 



to a novel compound of the general formula (V) 

55 
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NO2 

wherein R means hydrogen, then either acylating the connpound of general formula (V) thus obtained by 
20 using any of the above processes b). d) or 0 and reducing the nitro group of the thus-obtained new 
compound of general formula (V). wherein R is as defined above, to an amino group, or first reducing the 
nitro group and then acylating the compound of general formula (III) thus obtained, wherein R^ stands for 
hydrogen, by using any of the above processes b), d) or f), to obtain compounds of the general formula 
(I), wherein R\ R^ and R* represent hydrogen. R^, R and the dotted lines are as defined above and no 
25 double bond is present between the N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R, R\ R^ and the dotted lines are as 
defined above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with a Ci -e aliphatic carboxyllc acid optionally substituted by a methoxy, cyano or carboxy group 
or by one or more halogen(s); or with benzoic acid; or with a reactive derivative thereof, to obtain 

30 compounds of the general formula (I), wherein R\ R^, R3 and the dotted lines are as defined above, R 
and R* represent a C1-6 aliphatic acyl group optionally substituted by a methoxy, cyano or carboxy 
group, or by one or more halogen(s); or a benzoyl group; and no double bond is present between the N- 
(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R\ and the dotted lines are as 
35 defined above. R^ and R* mean hydrogen and no double bond is pesent between the N(3) and C(4) 

atoms, with a Ci -5 alkyi isocyanate or phenyl isocyanate. to obtain compounds of the general formula 
(I), wherein R\ R^ and the dotted lines are as defined above, R stands for a Ci-s aliphatic acyl group 
optionally substituted by a methoxy. cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; R^ stands for hydrogen; R* represents a Ci -5 alkylcarbamoyi or phenylcarbamoyi group and no 

40 double bond is present between the N(3) and C(4) atoms; or 

j) acylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as 
defined above. R^ and R^ mean hydrogen and no double bond Is present between the N(3) and C(4) 
atoms, with an N-phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or a 
C1-4 alkyI group and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 

45 2 to 5 in case of fi-€ amino acids, and, if desired, removing the phthaloyi group, to obtain compounds of 
the general formula (I), wherein R\ R^ and the dotted lines are as defined above, R represents a Ci-e 
aliphatic acyl group optionally substituted by a methoxy, cyano or carboxy group or by one or more 
halogen(s); or a benzoyl group; R^ stands for hydrogen. R* represents a Ci-g aliphatic acyl group 
substituted by an amino or phthalimido group and no double bond is present between the N(3) and C(4) 

50 atoms, 

and, if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to 
j), to an acid-addition salt. 

According to a preferred embodiment of the process of the present invention the acylation of the 
compounds of the general formulae (I). (II), (III) and (V) can be carried out preferably with a suitable 
55 carboxyllc acid, in the presence of dicyclohexyl-carbodlimide in a suitable solvent, preferably in dlch- 
loromethane. in a temperature range of 10 to 30 'C during 1 to 25 hours. 

According to an other preferred embodiment of the present invention the compounds of the general 
formulae (I), (11). (Ill) and (V) can be acylated in a temperature range of zero to 150 •€ by a suitable 
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reactive acyl derivative, I.e. carboxylic acid anhydride, mixed anhydride or acyl chloride, in the absence or 
presence of a solvent usually applied in acylations of such types such as chloroform or dichloromethane, in 
the absence or presence of an acid-binding agent, such as triethylamine. If the additive acylation is 
performed with isocyanates, the reaction is advantageously carried out in dimethylformamide, benzene or 

5 dichloromethane in a temperature range of 15 to 100 'C during 0.5 to 100 hours. 

The selective reduction of the compound of general formula (IV) to the compound of general formula 
(V). wherein R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex 
metal hydride, preferably sodium borohydrlde, In a solvent or solvent mixture which has no or only low 
reactivity to the complex metal hydride applied. In these reactions a Ci alcohol or pyridine is the solvent 

10 of choice. (Similar selective reductions are described in the U.S. patent specifications Nos. 4,423,044 and 
4.835,152.) 

The nitro group of the new compounds of general formula (V> are reduced to an amino group by 
hydrazine or hydrazine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel In 
a Ci -4 alcohol, dioxane. tetrahydrofuran, benzene, dimethylformamide, dimethylacetamide or in a mixture 
75 thereof. 

According to a preferred embodiment of the process of the present Invention the reduction can be 
carried out in methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a 
temperature range of 10 to 65 *C (U.S. patent specification No. 4,614,740) but, if desired, the reduction and 
the removal of the phthaloyi protecting group described in process d) can be performed in the same vessel. 

20 The N-phthaloylamIno acids of the general formula (IV) containing a chiral carbon atom, wherein R^ 
means a Ci -4 alkyi group and n is 1, can be prepared from 0L-. L- and/or D-alpha-amino acids. 

The compounds of the general formula (I) of the Invention, which contain a basic amino group, wherein 
R^ and R* mean a hydrogen atom or R and/or R* stand for an aminoacyl group, can be transformed to their 
acid-addition salts by known methods. 

25 The preparation of the compounds of the general formula (II) used as starting materials in the process 
of the present invention is described in the U. S. patent specification No. 4.614,740, that of the compound of 
the general formula (III), wherein R* stands for a hydrogen atom. In the U. S. patent specification No. 
4,835,152. while that of the compound of general formula (IV) Is published In the French patent specification 
No. 85,09793. The compounds of general formula (III), wherein R* stands for various acyl grups, are new. 

30 The process for their preparation Is described hereinafter, before Table 10, or they can be synthetized by 
methods described therein. The preparation of the new starting compounds of the general formula (V) is 
described in the Examples. The (a-€)-amino acid derivatives of general formula (VI) are prepared by 
methods known from the literature [J. Am. Chem. Soc. 35, 1133 (1913); 41, 845 (1919); Berichte der 
Deutschen Chemlschen Gesellschaft 40, 498, 2649 (1907);"46. 1103. 3159 (1913); 47, 3166 (1914)] or by 

35 known methods using the reaction of phthallmlde potassium with the required halocarboxylic acid. 

The compounds of the general formula (I) prepared by the process of the present invention possess 
central nervous system (CNS) activity, such as anticonvulsive, muscle-relaxant and neuroprotective effects, 
which can be shown by pharmacological tests. 

In the comparative study 1-(4-aminophenyl).-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazeplne (U. S. 

40 patent specification No. 4.614,740, in the following "reference compound"), having similar structure and 
efficacy as the compounds of the invention, was applied as reference compound. As already mentioned In 
the Introduction, this compound proved to be Ames-positive In addition to its valuable pharmacological 
properties. In opposition to this the compounds of the present invention proved to be negative In the Ames- 
test, 

45 The pharmacological effects of the compounds of general formula (I) are presented in Tables 1 to 8. 

Narcosis-potentiating effect in mice 

The narcosis-potentiating effect was tested with 3 oral doses In 10 mice/dose. The EDso value is the 
50 dose prolonging the narcosis period Induced by 50 mg/kg of i.v. sodium hexobarbital to its twofold value in 
50 % of the animals In comparison to the control group treated only with the vehicle. The ED50 values were 
calculated by the Litchfield-Wllcoxon method [J. Pharmacol. Exp. Ther. 96, 99 (1949)]. The results are 
presented in Table 1. 

55 
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Table 1 

Narcosis potentiating effect in mice 



Compound ED50 p.o. 

Example No. mg/ka 

Reference compound 7.4 

15 (16) 3.6 

18 8.8 

39 27.5 

42 7.9 

44 13.5 



Table 1 (contd.) 



Compound ^^50 P*o* 
Example No. ; mIM 



44 


13.5 


45 


4.9 


46 


11.5 


48 


5-8 


49 


9.5 


56 


12.5-25 


60 


4.4 


62 


5.2 


66 


24.0 


69 


15-20 


73 


4.5 


98 


5.8 


107 


6.25-12.5 


108 


St 12.5 


109 


» 12.5 


115 


7.7 



The data of Table 1 demonstrate that the efficacy of several compounds is similar or significantly 
superior to that of the reference compound. Compounds of Examples 15 (16), 45. 60, 73 and 98 proved to 
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be especially potent. 
Anticonvulsive effect in mice 

The anticonvulsive effec of the compounds was measured by using the electroshock test [Swinyard: J. 
Pharmacol. Exp. Ther. 106, 319 (1952)], furthermore by using various chemical agents such as pentetrazole 
[Goodman: J. PharmacoTExp. Ther. 108. 168 (1953)], strychnine [Roskovski: J. Pharmacol. Exp. Ther. 129. 
75 (1960)]. bemegride. nicotine and~4^mlnopyrldtne. The test compounds were orally administered IrTd 
doses, to 10 male CFLP mice per dose. 

The results are presented in Table 2. 

Table 2 

Anticonvulsive effect in mice 



Compound 


£S 


Pentetr- 


Strychnine 


Bemegride Nicotine 4-AP 


Example No. 


azole 


ED50 p.o. 














ma/ka 








Reference 
compound 


38 


115 


87 


73 


70 


43 


15 (16) 


12.5 


37 


>200 


16 


45 


9 . 


18 


17.5 


29 










39 


53 


170 


>200 


>200 


>200 


29 


42 


24 


33 


28 


24 


155 


34 


45 


27 


44 


>100 


51 


30-80 


K70 


46 


20 


57 


>100 


70-80 


»100 


25-30 


48 


10.5 


35-40 










49 


25 


53 


>100 


30-35 


45 


28 


60 


24 


62 










62 


12.5 


56 




25-50 






66 


42 


135 


slOO 


>100 


100-150 


84 


69 


57 


MOO 










73 


16 


62 


50-100 


49 


53 


25 


98 


8.4 


19 


20 


11 


19 


13.5 


107 


23.5 


120 










108 


27 


>100 










109 


21 


>100 










115 


17.1 


23.9 











ES = electroshock 4-AP = 4-aininopyridine 
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The above data demonstrate that the anticonvulsive effect of several test compounds (of Examples 15, 
42, 45, 46, 73, 98, 107, 108, 109 and 115) is superior to that of the reference compound. 

Muscle-relaxant activity in mice 

The muscle-relaxant activity was measured in two tests. In Randall's inclined screen test [J. Pharmacol. 
Exp. Ther. 129, 163 (I960)] the compounds were applied in 3 i.p. doses to 10 CFLP mice per dose. The 
results are shown in Table 3. 



10 



Table 3 

Inclined screen test in mice 



75 



20 



30 



35 



40 



45 



Compound 
Example No. 



Reference compound 

15 (16) 

18 

42 

45 

48 

49 

60 

62 

66 

73 

98 
107 
108 
109 

US 



ED50 i.p. 



47 

23.5 
31 
42 
35 

20.5 
36 
150 
25 
52 
27 

18.0 
>200 
>200 

61 

16.1 



The rotarod test was used to measure muscular tone and motor coordination [Dunham and Miya: J. Am. 
Pharm. Assoc. 46, 208 (1957)]. The results obtained wHh the three selected compounds of highest activity 
and that of the reference compound are presented in Table 4. 



so 
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Table 4 
Rotarod test in mice 

5 



Compound ^^50 ^*P* 

,0 Example No. mq/ka 

Reference compound 24 
15 (16) 3.7 
,5 42 8.1 

98 , 8^ 

Tables 3 and 4 demonstrate that several connpounds possess strong muscle-relaxant activity 
20 (compounds of Examples 15, 18, 42, 45, 48, 49, 62, 73. 98 and 115). 

Effect on spinal function 

The effect on spinal function was studied with the most active compound (compound of Example 15 or 
25 16) and the reference compound. Table 5 shows the effect on polysynaptic flexor reflexes in cats [Farkas 
and KSrpSti: Pharm. Res. Comm. 20, SI. 141 (1988)]. 



Table 5 



Effect on spinal flexor reflex 


Compound Example No. 


Cumulative doses 


Inhibition of flexor reflex in 


EDso mg/kg 




mg/kg, i.v. 


per cent of control 




Reference 


0.25 


12 


0.90 


compound 


0.5 


30 


(p.46-1.76) 




1.0 


57 






2.0 


77 




15(16) 


0.05 


11 


(0.19-0.62) 




0.1 


19 






0.2^ 


31 






0.4 


52 






0.8 


77 





The effect of the above compounds on the spinal root potentials in cats was tested in spinally 
immobilized animals [Farkas et al.: Neuropharmacology 21, 161 (1989)]. 
The results are presented in Table 6. 



50 
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Table 6 



Effect on spinal root potentials in cats 


Comnound 




Inhibition of reflexes in per cent of control 




Eyamnla Nn 














Cumulative i.v. 


Monosynaptic 


Polysynaptic 


Dorsal root 


Dorsal root 




uoses mg/Ky 


reflex 


reflex 


reflex 


potential 


Reference 


0.5 


16 


15 


0 


2 


compound 


1.0 


27 


24 


2 


4 




2.0 


47 


43 


4 


4 


15(16) 


0.1 


10 


8 


1 


1 




0.2 


10 


16 


3 


2 




0.4 


32 


29 


5 


4 




0.8 


56 


51 


11 


8 




1.4 


78 


73 


14 


14 



10 



75 



20 Monosynaptic reflex-inhibiting ED50 values: 
Reference compound: 2.20 (1.02-4.75) mg/kg, i.v. 
Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg, i.v. 

Polysynaptic reflex-inhibiting ED50 values: 
Reference compound: 0.60 (0.32-1.13) mg/kg. i.v. 

25 Compound No. 15 (16): 0.73 (0.39-1.37) mg/kg. i.v. 

Electrophysiological tests 



30 



The inhibitory effects on the field potentials induced by electric stimulation in surviving rat neocortex 
slices in vitro [Fletcher et al., Br. J. Pharmacology 95, 585 (1988)] are summarized in Table 7. 



Table 7 



35 



40 



45 



Inhibition of field potentials Induced In rat neocortex slices 


Compound Example No. 


Concentration uM 


Inhibition of induced field 


IC50 uM 






potentials In % of control 




Reference 


10 


22 


30.0 


compound 


20 


39 






40 


62 






80 


73 




15(16) 


10 


30 


21.5 




20 


47 






40 


69 






80 


82 





50 



55 



The non-NMDA (quisqualate) antagonist effect was tested in rat neocortex slices by using the method of 
Harrison and SImmonds [Br. J. Pharmacol. 84, 381 (1981)]. In rat neocortex slices the DC-potential changes 
induced by quisqualate perfusion were dose-dependently inhibited by the reference compound in the 
concentration range of 10-50 uM. At the concentration defined, the compound of Example 15 (16) proved to 
be twice as active as the reference compound in inhibiting the response to the 2-minute perfusion with 10 
uM of quisqualate. However, both molecules failed to affect the responses induced by NMDA. Accordingly, 
the compound of Example 15 (16) can be considered to be a selective, non-NMDA but quisqualate-type 
excitatory amino acid antagonist. 



Acute toxicity in rats 
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Acute toxicity data obtained In rats are summarized in Table 8 . 

Table 8 



70 



75 



20 



25 



30 



35 



40 



45 



50 



55 



Acute toxicity In rats 


Compound 


Sex 


Route of 


LDso mg/kg 


Example No. 




administration 




15 


Male 


i.p. 


145 (128-163.1) 


(16) 


Male 


P.O. 


«200 




Female 


i.p. 


140(122-161) 




Female 


P.O. 


235 (190-291) 


42 


Male 


i.p. 


155 (109.9-218.5) 




Male 


P.O. 


>600 




Female 


i.p. 


180(156.5-207.0) 




Female 


P.O. 


>600 



At toxic dose levels the compounds induced a dose-dependent muscle tone reduction, ataxia, ad- 
ynamia, and loss of the righting reflex. The cause of mortality was respiratory insufficiency developing 
within 1 to 2 hours after i.p. administration and within 10 to 20 hours after oral application. 

Based on the above pharmacological results, the compounds of general formula (I) according to the 
invention possess significant anticonvulsive, muscle-relaxant and excitatory amino acid-antagonist 
(neuroprotective) effects. Thus, they are therapeutically useful for the treatment of epilepsy as well as 
various diseases connected with spasms of the skeletal musculature and cerebral ischaemia (stroke). 

The invention also relates to pharmaceutical compositions containing compounds of general formula (I) 
or pharmaceutically acceptable acid-addition salts thereof as active ingredients as well as to the preparation 
of these compositions. 

For therapeutical use, the active compounds according to the invention are suitably formulated to 

pharmaceutical compositions by admixing them with commonly used nontoxic, inert, solid or liquid 
pharmaceutical carriers and/or auxiliary materials useful for enteral or parenteral administration. As carriers, 
e.g. water, gelatine, lactose, starch, pectin, magnesium stearate, stearic acid, talc or vegetable oils can be 
used. As auxuliary materials, e.g. preservatives and wetting as well as emulsifying, dispersing and 
aromatizing agents and buffers can be employed. 

By using the above-mentioned carriers and auxiliary materials, the active agents of the invention may 
be transformed to the usual pharmaceutical compositions, e.g. to solid compositions (such as tablets, 
capsules, pills or suppositories) or liquid compositions (such as aqueous or oily sulutions. suspensions, 
emulsions or syrups) as well as to injectable solutions, suspensions or emulsions. 

For therapeutical purposes, the daily dose of the compounds of the invention amounts commonly to 
0.2-1.5 mg/kg of body weight which is administered daily, optionally divided to several doses. 

Based on the above facts, the present invention also provides: 

- a method of blocking one or more excitatory amino acid receptors in mammals. This method 
comprises administering to a mammal in need of such treatment a pharmaceutically effective amount 
of the general formula (I); 

- a method of treating epilepsy in mammals. This method comprises administering to the mammal in 
need of such treatment an antiepileptic amount of a compound of the general formula (I); 

- a method of treating spasms of the skeletal musculature in mammals. This method comprises 
administering to the mammal in need of such treatment a muscle-relaxing amount of a compound of 
the general formula (I); 

- a method of treating cerebral ischaemia (stroke) in mammals. This method comprises administering to 
the mammal in need of such treatment a pharmaceutically effective amount of a compound of the 
general formula (I). 

The compounds prepared by the process of the invention were identified by elementary analysis, their 
purity and structure were controlled and confirmed by thin-layer chromatography, IR, ^H-NMR, ^^C-NMR 
and mass spectrometry. 

The invention is illustrated in detail by the following non-limiting Examples. 



Example 1 
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1-(4-Dlacetylaminophenyl)-3-acetyl-4-methylene-7,8-methylenedioxy-4,5-dlhydro-3H-2,3- 

benzodiazepine 

2.93 g (0.01 mol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodia2epine were re- 
fluxed with 20 ml of acetic anhydride for 6 hours. The solution was evaporated at reduced pressure, the 
residue was taken up in 2x20 ml of anhydrous ethanol, the solution was repeatedly evaporated and the 
resulting residue of 4.55 g was submitted to column chromatography (adsorbent: Kleselgel 60, eluant: ethyl 
acetate - benzene 4:1). The raw product was triturated with 20 ml of hot isopropanol to yield 1 .44 g (34.4 %) 
of the aimed product, m.p. 240-245 (slight decomp.). 
C23H21N3O5 = 419.445 

Example 2 

1-(4-Formylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazeplne 

3.0 g (10.2 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine were dis- 
solved In 160 ml of dichloromethane and first 2.75 g (13.3 mmol) of dicyclohexylcarbodiimide. then 0.51 ml 
(13.3 mmol) of 100 % formic acid were added and the reaction mixture was stirred for 2 hours at room 
temperature. The precipitated N.N'-dicyclohexylurea was filtered, the filtrate was exracted with 2x30 ml of 
10 % aqueous sodium carbonate solution, then with 2x30 ml of distilled water, the organic layer was dried 
and evaporated at reduced pressure. The residue was dissolved in ethyl acetate, filtered and evaporated 
under reduced pressure. The resulting raw product was recrystallized from 20 ml of 50 % ethanol to yield 
2.93 g (89.3 %) of the aimed product, m.p. 152-154 'C (slight decomp.). 
C18H15N3O3 = 321.342 

Examples 3 to 7 

The compounds of Examples 3 to 7 were prepared by the process described in Example 2. 
Example 3 

1-(4-Cyanoacetylaminophenyl)-4-methyl-7,8-methylene-dloxy-5H-2,3-benzodiazepine 

C20H16N4O3 = 360.380, m.p.: 241-243 'C (decomp.). 
Example 4 

1-(4-Methoxyacetylamlnophenyl)-4-methyl-7,8-methylene-dioxy-5H-2,3-benzodlazepine 
C2oHi9N304 = 365.396. m.p.: 203-205 'C 
Example 5 

1-(4-Valeryiaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodlazeplne 
C22H23N3O3 = 377.450, m.p.: 217-219 'C (decomp.). 
Example 6 

1-(4-Phenylacetylamlnophenyl)-4-methyl-7,8-methylene-dioxy-5H-2,3-benzodiazeplne 

C25H21N3O3 = 411.467. m.p.: 245-247 (decomp.). 
Example 7 

1-(4-Cyclopropanecarbonylamlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3*benzodlazeplne 

C2iH,3N303 = 361-407. m.p.: 260-262 (decomp.). 



14 



EP 0 492 485 A1 



Example 8 

1-(4-Acetylamlnophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

5 10 g (34 mmol) of 1-(4-aminophenyl)-4-nnethyl-7,8-methylenedloxy-5H-2,3-benzodia2epine were stirred 
for 3 hours with 100 ml of acetic anhydride. The crystals formed were filtered, washed with 5x10 ml Of 
anhydrous ethanol and dried, yielding 9.2 g of raw product, m.p. 252-254 • C (decomp.). This product was 
treated with 45 ml of hot 99.5 % ethanol. After cooling the crystals were filtered, washed with 3x10 ml of 
ethanol and dried to give 8.68 g (76.1 %) of the aimed product, m.p.: 256-258 * C (decomp.). 

10 C19H17N3O3 = 335.369 

Example 9 

1-(4-Proplonylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazeplne 

75 

C20H19N3O3 = 349.396, m.p.: 228-230 'C (decomp.). 
It was prepared by the process described in Example 8. 

Example 10 

20 

1-(4-Plvaloylaminophenyl)-4-methyi-7,8-methylenedloxy-5H-2,3-benzodiazepine 

1.56 ml (11.2 mmol) of triethylamine and 1.38 ml (11.2 mmol) of pivaloyi chloride were added to a 
solution of 3 g (10.2 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 

25 160 ml of dichloromethane and the reaction mixture was stirred at 25 *C for one hour. The precipitate 
formed was filtered, washed with 3x5 ml of dichloromethane. then with 3x20 ml of water and dried to yield 
1.59 g of pure product, m.p. 225-227 'C (decomp.). The other portion of the product was isolated from the 
organic phase. The filtrate was extracted with 3x20 ml of water, then with 3x15 ml of 4 % aqueous sodium 
hydroxide solution, finally with 2x30 ml of water. The organic layer was subsequently dried and evaporated 

30 under reduced pressure. The crystalline residue was combined with the former product of 1 .59 g and 
suspended in 20 ml of hot ethanol. The product was filtered after cooling, washed with 3x3 ml of ethanol 
and dried to yield 3.38 g (87.8 %) of the pure product, m.p.: 225-227 • C (decomp.). 
C22H23N3O3 = 377.450 

35 Example 11 

1-(4-Benzoylamlnophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodlazeplne 

1.0 ml (15 mmol) of benzoyl chloride and 2.1 ml (15 mmol) of triethylamine were added to a solution of 
40 4 g (13,6 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-ben2odiazepine in dich- 
loromethane and the reaction mixture was stirred at 25 * C for 24 hours. The solution was extracted with 
3x30 ml of water. 3x20 ml of a 4 % aqueous sodium hydroxide solution and finally with 2x30 ml of distilled 
water. The organic layer was dried, evaporated under reduced pressure, then the crystalline residue was 
treated with 20 ml of hot ethanol to obtain 3.97 g of raw product, m.p. 242-243 'C. This raw product was 
45 repeatedly treated with 20 ml of hot ethanol, next day it was filtered at 0-5 ' C, washed with 3x3 ml of 
ethanol and dried at 100 'C to yield 3.85 g (71.3 %> of the pure aimed product, m.p. 246-247 
(decomp.). 

Cz+HigNsOs = 397.40 
50 Example 12 

1-(4-Palmitoylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazepine 

By following the process described in Example 1 1 , with recrystallizatlon of the raw product from 50 % 
55 ethanol, the pure aimed product was obtained, m.p. 138-140 * C. 
C33H45N303 = 531.747 

Example 13 
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1-(4-Phenylcarbamoylamlnophenyi)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodlazepIne 

0.22 ml (2.04 mmol) of phenyl isocyanate was added to a solution of 0.50 g (1.7 mmol) of 1-(4- 
amlnophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 4 ml of dimethylformamide and the 

5 reaction mixture was stirred at 25 • C for one hour. Then It was diluted with 20 ml of diethyl ether and 
filtered at 5 'C. The crystals were washed with 2x5 ml of diethyl ether and dried at 60-100 •C. The 
resulting 0.70 g of raw product, m.p. 239-240 'C (sintering at 180 'C) was refluxed in 15 ml of ethanol. 
filtered after cooling, washed wtih 3x1 ml of ethanol and dried at 100 *C to yield 0.55 g (78.6 %) of the 
aimed product, m.p. 240-241 (decomp.). 

10 C24H2oN403 = 412.456 

Example 14 

1-[4-(4-Carboxybutyrylanriino)phenyQ-4-nriethyl-7,8-nnethylenedloxy-5H-2,3-benzodiaze 

15 

A solution of 0.50 g (1.7 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-ben- 
zodiazepine in 30 ml of anhydrous dichloromethane was stirred with 0.18 g (1.87 mmol) of glutaric acid 
anhydride at 20-25 • C for 6 hours. Next day the crystals formed were filtered at 0-5 * C, washed with 3x2 
ml of dichloromethane and dried at 60-80 to give 0.60 g (87.0 %> of the pure aimed product, m.p. 225- 
20 227 • C (decomp.). 

C22H21N3O5 = 407.434 

Example 15 

25 1-(4-Amlnophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-5H-2,3-beiizodiazeplne 

To a solution of 3.58 g (12.1 mmol) of 1-(4-aminophenyf)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H- 
2,3-benzodiaz6pine In 100 ml of chloroform first 1.68 ml (12.1 mmol) of triethy lamina, then under constant 
ice-cooling and stirring 1.15 ml (12.1 mmol) of acetic anhydride were added. Stirring was continued for 

30 additional 2 hours, then the solution was extracted with 3x100 ml of water, the organic layer was dried and 
evaporated under reduced pressure. The crystalline residue was recrystaliized from 40 ml of isopropanoi to 
obtain 3.50 g (85.7 %) of the aimed product, m.p. 220-222 * C. After repeated recrystallization the m.p. 
increased to 223-225 ' C. 
C13H19N3O3 = 337.385 

35 Hydrochloride: {Ci9H2oN303)CI = 373.850. m.p.: 248-252 'C (decomp.). 

Example 16 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methylene-dioxy-3,4-dlhydro-5H-2,3-benzodlazeplne 

40 

To a suspension of 1.91 g (5.37 mmol) of 1-(4-nltrophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4- 
dihydro-5H-2,3-benzodiazepine (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel 
catalyst and 1.4 ml (28 mmol) of 100 % hydrazine hydrate were added, then the reaction mixture was 
stirred at 20-25 'C for one hour. The starting nitro derivative was dissolved within 10-20 minutes. After 

46 filtering the filtrate was evaporated under reduced pressure, the white crystalline residue was washed with 
30 ml of distilled water onto a filter, it was washed with 3x10 ml of distilled water and dried at 100 *C to 
give 1.50 g of a raw product, m.p. 218-220 'C. This raw product was purified by treating with 12 ml of hot 
isopropanoi. After cooling it was filtered at 5 • C, washed with 3x1 ml of isopropanoi and dried at 100 • C to 
yield 1.40 g (77.35 %) of a white crystalline powder. m.p. 221-223 'C. On the basis of analyses and 

50 spectra it was identical to the product of Example 15 obtained by a different process. 

Example 17 to 25 

The process described in Example 16 was followed for preparing other 1-(4-aminophenyI)-3-R-4-methyl- 
55 7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepines of the general formula (I). The data of the products 
prepared are presented in Table 9. 
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Table 9 



Products of the general formula (1) wherein R2 - CHa and Ri = Ra = = H 


Example No. 


R 


M.p. -C 


17 


Trifluoroacetyl 


215-217 


18 


Propionyl 


211-213 


19 


Valeryl 


178-180 


20 


PivaloyI 


233-235 (d) 


21 


Benzoyl 


220-222 


22 


Phenylacetyl 


220-221 


23 


Cyclopropylcarbonyl 


138-140 


24 


Cyanoacetyl 


123-126 


25 


Methoxyacetyl 


125-127 



(d) = decomposition 



The new nitro compounds of the general formula (V), wherein R = H or acyl group, used in the 
preparation of products of Examples 16 to 25, can be prepared by processes described in Examples 26 to 
38. 

Example 26 

1-(4-Nitrophenyl)-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodiazeplne 

To a suspension of 5.0 g (15.5 mmol) of the known 1-(4-nltrophenyl)-4-methyl-7.8-methylenedioxy-5H- 

2,3-benzodla2epine (French patent specification No. 85,09793) in 380 ml of ethanol first 22.5 ml (0.278 mo!) 
of concentrated hydrochloric acid were added at constant stirring whereupon a solution was formed within a 
few minutes, then 11.5 g (0.3 mole) of sodium borohydride were charged into the solution portionwise 
during 30 minutes. Stirring was continued for 15 minutes, then the orange-coloured precipitate formed was 
filtered and extracted on the filter with 4x30 ml of chloroform. The combined chloroform filtrate was 
evaporated under reduced pressure, the crystalline residue was brought to a filter with 200 ml of distilled 
water, then washed with 3x20 ml of distilled water and dried at 80-100 *C to yield 4.90 g (97.2 %) of the 
aimed product, m.p.: 162-164 'C. 
C17H15N3O4 = 325.331 

Example 27 

1-(4-Nitrophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodlazeplne 

A 2.0 g (6.15 mmol) portion of the product of Example 26 was stirred with 10 ml of acetic anhydride at 
25 *C for 3 hours then 50 ml of distilled water were added and the stirring was continued for one hour. The 
yellow precipitate formed was filtered, washed with 3x10 ml of distilled water and dried at 80-100 'C to 
obtain 2.6 g of raw product. After recrystallization from 10 ml of ethanol 1.94 g (85.8 %) of the aimed 
product were obtained, m.p.: 140-142 'C. 
C19H17N3O5 = 367.369 

Example 28 

1-(4-Nitrophenyl)-3-trifluoroacetyl-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodlazepine 

To a solution of a 1.5 g (4.61 mmol) portion of the product of Example 26 in 30 ml of anhydrous 
dichloromethane 0.75 ml (5.3 mmol) of trifluoroacetic acid anhydride and 0.75 ml (5.3 mmol) of 
triethylamine were added and the reaction mixture was stirred at 25 *C for 3 hours. Subsequently, the 
mixture was extracted with 3x20 ml of water and the organic layer was dried and evaporated under reduced 
pressure. The crystalline residue was treated with 15 ml of hot ethanol, cooled, filtered, washed with 3x1 ml 
of ethanol and dried at 80-100 *C to yield 1.84 g (94.85 %) of the aimed compound as a bright yellow 
crystalline product, m.p.: 165-167 *C (decomp.). 
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C19HUF3N3O5 = 421.339 
Example 29 

5 1-(4-Nitrophenyl)*3-propionyM-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzod 

A 1.54 g (4.7 mmol) portion of the product of Example 26 was stirred with 8 ml of propionic acid 
anhydride at 25 * C for 3 hours, then 30 mt of diethyl ether were added and the solution was kept at 0-5 * C 
overnight. The precipitate formed was filtered, washed with 3x8 ml of diethyl ether and dried to yield 1.32 g 
TO (73.7 %) of the aimed compound as a light yellow product, m.p.: 189-190 * C. 
CaoHisNaOs = 381.396 

Example 30 

75 1-(4-Nitrophenyl)-3-valeryl-4-methyl-7,8-methylenedioxy-3k4-dihydro-5H-2,3-benzodiazeplne 

To a solution of a 2.5 g (7.68 mmol) portion of the product of Example 26 in 40 ml of anhydrous 
dichloromethane 4.75 g (23 mmol) of dicyclohexylcarbodiimide and 2.88 g (23 mmol) of n-valeric acid were 
added and the reaction mixture was maintained at 25 • C under intermittent stirring for 24 hours. Then the 

20 N.N'-dlcyclohexylurea formed as by-product was filtered, the filtrate was evaporated under reduced 
pressure, the residue was mixed with 2x40 ml of distilled water, decanted and the wet product was left to 
solidify under 50 ml of 50 % ethanol. The solid compound was filtered, washed with 2x10 ml of 50 % 
ethanol and dried at 80 * C. The raw product obtained was recrystallized from 24 ml of ethanol and the 
crystals were dried at 100 'C to yield 2.20 g (70 %) of the aimed product as a yellow powder, m.p.: 145- 

25 147 'C. 

C22H23N305 = 409.450 

Example 31 

30 1-(4-Nltrophenyl)-3-pivaloyl-4-methyl-7,8-methyienedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

By following the process described in Example 28 but applying pivaloyi chloride insted of trifluoroacetic 
acid anhydride, 1.68 g (89.4 %) of the aimed product were obtained, m.p.: 164-166 'C. 
C22H23N305 = 409.450 

35 

Example 32 

1>(4-Nltrophenyl)-3-benzoyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazepine 

40 By following the process described in Example 31 but using benzoyl chloride as acyl chloride, 1.72 g 
(86.9 %) of an ochre yellow product were obtained, m.p.: 222-224 • C (decomp.). 
C24H19N3O5 = 429.440 

Example 33 

45 

1-(4-Nltrophenyl)-3-phenylacetyl-4-methyl-7,8-methylenedloxy-%4-dihydro-5H-2,3-benzodiazeplne 

By following the process described in Example 30 but using 50 % of the calculated molar amount of 
dicyclohexylcarbodiimide and phenylacetic acid, a bright yellow product was obtained, m.p.: 193-195 *C. 
50 C25H21N3O5 = 443.467 

Examples 34 to 36 

The products of Examples 34 to 36 were obtained by following the process described in Examie 33 and 
55 using the respective acid components. 

Example 34 
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1-(4-Nitrophenyl)-3-cyclopropanecarbonyl-4-methyl-7,8-methylenedioxy'-3,4-dlhydro-5H-2,3- 
benzodiazepine 

M.p.: 225-228 'C (decomp.). 
5 C21H19N3O5 = 393.407 

Example 35 

1-(4-NiU^ophenyl)-3-cyanoacetyl-4-methyl-7,8-methylenedloxy-3»4-dlhydro-5H-2,3-benzodlazeplne 

70 

M.p.: 185-188 'C 
C2oHi6N405 = 392.380 

Example 36 

75 

1-(4-Nitrophenyl)-3-methoxyacetyl-4-methyi-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

M.p.: 187-189 
C20H19N3O6 = 397.396 

20 

Example 37 

1-(4-Nitrophenyi)-3-(4-carboxybutyryl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine 

25 

By using the product of Example 26 as starting material and performing the acylation according to 
Example 14 with glutaric acid anhydride, finally recrystallizing the raw product from ethanol the pure aimed 
product was obtained, m.p.: 148-150 *C. 
C22H2iN307 = 439.434 

30 

Example 38 

1-(4-Aminophenyl)-3-phenylcarbamoyl-4-methyl-7,8-methylenedioxy-3»4-dihydro-5H-2,3- 
benzodiazepine 

35 

To a solution of 0.70 g (2.3 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H- 
2.3-benzodiazepine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl isocyanate was added and 
the reaction mixture was refluxed for one hour. Thereafter the solution was evaporated under reduced 
pressure and the amorphous residue was mixed with 20 ml of hot 50 % ethanol. The suspension was 
40 cooled to 0 'C and filtered to yield 0.76 g of a raw product, m.p. 190-200 'C. After recrystallization from 
99.5% ethanol and trituration with ethyl acetate the aimed compound melts at 207-209 * C. 
C24H22N4O3 = 414.472 

The preparation of the starting material of this example was described in the Hungarian patent 
specification No. 198,494. However, the compound may also be prepared by a new method according to 
46 the process of Example 16, by using the compound of Example 26 as starting material to give excellent 
yields (84 %). The raw product may be recrystallized from 50 % ethanol. m.p.: 118-120 'C. 

Example 39 

50 1-(4-Diacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodlazepine 

2.0 g (6.7 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodiazepine 
were refluxed with 40 ml of acetic anhydride for 3 hours, then it was evaporated to dryness under reduced 
pressure. The crystalline residue was transferred with 25 ml of water to a filter and washed with 5x3 ml of 
55 water. After drying 2.79 g of the raw triacetyl derivative were obtained. After washing with 20 ml of 
isopropanol and drying at 100 *C 2.39 g (84.6 %) of the pure aimed product were obtained, m.p. 224-227 
•C. 

C23H23N3O5 = 421.461 
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Example 40 

N^-[4-(3-Acetyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodiazepin-1-yl)-phenyQ-N® 
methylurea 

5 

0.70 g (2 mmol) of the product of Example 15 was dissolved in benzene dehydrated over calcium 
hydride. 0.3 ml (5 mmol) of methyl isocyanate was added and the reaction mixture was stirred at 50 * C for 
4 hours. The crystals formed after coling were filtered, washed with 3x3 ml of benzene, then triturated with 
20 ml of hot benzene. The hot mixture was filtered, the precipitate was washed with 3x3 ml of benzene and 
10 dried to give 0.65 g (79.6 %) of the aimed product, m.p.: 168-170 • C (decomp.). 
C2iH22N40i = 394.439 

Example 41 

75 Ni-[4-(3-Acetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazepln-1-yl)-phenyl]-N3. 
phenylurea 

By following the process described in Example 40 but using phenyl isocyanate instead of methyl 
Isocyanate, refluxing the reaction mixture for 10 hours, evaporating It under reduced pressure, then 
20 suspending the residue first in 50 ml of diethyl ether and then in 15 ml of ethyl acetate, 0.69 g (75.7 %) of 
the aimed product was obtained, m.p.: 184-186 *C (decomp.). 
C26H2*N404 = 456.510 

Example 42 

25 

1-(4-Acetylamlnophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazeplne 

1.3 g (4.4 mmol) of 1-(4-amlnophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3,4<lihydro-5H-2,3-ben- 

zodiazepine were stirred at 20-25 with 5 ml of acetic anhydride for one hour, then the yellow solution 
30 was poured into 100 g of ice-water and stirred until the decomposition of the excess anhydride became 
complete. The precipitate formed was filtered, washed with 3x10 ml of distilled water and dried to give 1.6 g 
of raw product. After recrystalllzation from 20 ml of benzene 1.50 g (89.85 %) of the aimed product were 
obtained, m.p.: 158-160 'C (decomp.). 
C2iH2iN304 = 379.423 

35 

Example 43 

1-(4-Formylamtnophenyl)-3-formyl-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodlazeplne 

40 To 6.0 ml (0.104 mol) of acetic anhydride 3.0 ml (0.08 mol) of 100 % formic acid were added dropwise 
at 0 'C during 5 minutes while constant stirring. The stirring was continued at 50 'C for 15 minutes. 
Thereafter 1 g (3.3 mmol) of 1-(4-amlnophenyl)-4-methyl-7.8-methylenedioxy-3,4-dlhydro-5H- 
2.3-benzodiazepine was added to the thus-prepared mixed anhydride. The reaction mixture was stirred at 
25 • C for 1 .5 hours, then poured into ice-water, the precipitate formed was filtered, washed with 4x5 ml of 

45 distilled water and dried at 80 * C to give 0.80 g of raw product. After crystallization from 3 ml of ethyl 
acetate 0.65 g (56.2 %) of the aimed product was obtained, m.p,: 193-195 * C. 
Ci9Hi7N30i = 351.369 

Example 44 

50 

1-(4-Trlfluoroacetylamlnophenyl)-3-trlfluoroacetyl-4-methyl-7,8-methxlenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine 

1.48 g (5 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 
55 were dissolved in 30 ml of anhydrous chloroform, then 2.1 ml (15 mmol) of triethylamine and at 20-25 'C 
2.12 ml (15 mmol) of trifluoroacetic anhydride were added and the reaction mixture was stirred for 2.5 
hours, then extracted first with 2x30 ml of water and thereafter with 20 ml of 5 % hydrochloric acid. The 
organic layer was dried over anhydrous sodium sulfate, evaporated under reduced pressure and the 
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amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 1.41 g (57.9 %) of the aimed 
diacyl derivative, m.p. 177-178 'C. 
C2iHi5FgN304 = 487.363 

5 Example 45 

1-(4-Propionylaminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine 

10 The process described in Example 44 was followed, except that 1 1 .2 mmol of both triethylamine and 
propionic acid anhydride were used and the crystalline residue was recrystallized first from 15 ml of 50 % 
ethanol. then from 1 1 .5 ml of 99 % ethanoi to give 2.48 g (60.9 %) of the aimed product, m.p.: 152-154 * C. 
C23H25N304 = 407.477 

15 Examples 46 to 65 

Other diacyl derivatives of the general formula (I), wherein R = acyl group. = = H, R^ = CHa 
and R* = acyl group, where R and R* are the same or different, are presented in Table 10. These 
compounds were prepared partly from compounds of the general formula (III), wherein R = R^ = = R^ = 
20 H and R* = acyl group; and partly from new compounds of the general formula (I), wherein R = acyl 
group, R^ = R3 = = R* = H and R^ = CHa. according to processes defined in the preceding examples. 

The preparation of starting substances of general formula (III), wherein R = R^ = R^ = H and R^ = 
acyl group is illustrated in detail below on the derivative bearing acetyl group as R^: 

25 1-(4-Acetylamlnophenyl)-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodlazepine 

Method A) 

To a solution containing 6.0 g (20 mmol) 1-(4-amino-phenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
30 5H-2,3-ben20diazepine in 30 ml of ethyl acetate 1.38 ml (21 mmol) of methanesulfonic acid were added. 
The crystalline precipitate was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the 
product was 7.37 g, m.p.: it sintered above 190 *C and weakly decomposed at 210-212 *C. The thus^ 
obtained methanesulfonate salt of the starting substance was acetylated as follows: 

7.37 g of the powdered salt were suspended in 110 ml of acetic anhydride, the suspension was stirred 
35 at room temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 10 ml of ethyl 
acetate and dried to give 6.54 g of methanesulfonate salt of the target compound. m.p. 240-241 * C (with 
decomposition). 

The base was liberated from the methanesulfonate salt of the target compound e.g. in the following 
way: 6.54 g of salt were dissolved in 90 ml of water, the solution was clarified by charcoal, then 3.6 g of 

40 sodium hydrogen carbonate were portionwise added to the clear solution. The precipitate was filtered, 
washed with 5 x 10 ml of water and dried to obtain 5.54 g of crude product. After recrystallization from 130 
ml of isopropanol. 3.11 g (yield 46 %) of product were obtained, m.p.: 221-223 *C (weak decomposition), 
the melting point. of which increased to 223-225 * C after digesting with 15 ml of hot benzene. 
C19H13N3O3 = 337.385 

45 The hydrochloride salt decomposed at 262-264 • C. 

Method B) 

After dissolving 15.0 g (44.7 mmol) of 1-(4-acetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2.3- 
50 benzodiazepine in 150 ml of pyridine under mild heating, 10.2 g (0.269 mol) of sodium borohydride were 
added and the mixture was stirred on an oil bath at a temperature of 100 *C for 5 hours. Then the reaction 
mixture was cooled to about 25 *C, 150 ml of water were dropwise added under continuous stirring during 
20 minutes, thereafter a mixture containing 180 ml of concentrated hydrochloric acid and 265 ml of water 
was added while cooling with ice-water. A yellowish suspension was formed. The precipitate was filtered, 
55 washed with 5 x 20 ml of water and dried to yield 15.2 g of salt, m.p. above 250 * C. In order to liberate the 
base, this salt was suspended in 150 ml of 50 % ethanol and then 5.7 g of sodium hydrogen carbonate 
were portionwise added while stirring. The thus-formed suspension was filtered after 30 minutes, washed 
successively with 3 x 10 ml of 50 % ethanol. 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and 
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dried to obtain 10.95 g of a crude product, m.p.: 218-220 'C (weak decomposition). After digesting this 
crude product with 50 ml of hot isopropano! and then with 100 ml of hot 99.5 % ethanol, 8.63 g (57.2 %) of 
the aimed compound were obtained, m.p.: 220-222 • C (weak decomposition). 

Physical characteristics of other 1-(4-acylamino-phenyl)-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H- 
2.3 -benzodiazepine are as follows: 



-Analogue 


M.p. -C 


Propionyl 
Benzoyl 
Phenylacetyl 
PivaloyI 


237-239 

247-248 (decomp.) 
213-215 (decomp.) 
132-135 (decomp.) 
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55 Example 66 

1-(4-GlycylaiTiinophenyl)-4-methyl-7,8-niethylenedioxy-5H-2,3-benzociiazepine 
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To a suspension of 2.89 g (5.97 mmol) of 1-(4-phthaloyIglycylaminophenyl)-4-methyl-7,8- 
methyIenedioxy-5H-2,3-benzodia2epine (Example 79) in 50 ml of methanol 0,6 ml (11.9 mmol) of 100 % 
hydrazine hydrate was added and the mixture was refluxed for 2 hours. The reaction mixture was cooled, 
evaporated under reduced pressure, the partially crystalline residue was mixed with 40 ml of dich* 

5 loromethane, filtered and the by-product was washed with 2x10 ml of dichloromethane. The solution was 
extracted with 3x15 ml of 5 % hydrochloric acid, the aqueous layer was made alkaline with 24 ml of 
aqueous 10 % sodium hydroxide, the precipitate formed was filtered, washed with 3x10 ml of distilled water 
and dried at 100 *C to obtain 1.67 g of raw product. After recrystallization from 73 ml of ethanol 1.50 g 
(71 .8 %) of the aimed product were obtained, m.p.: 223-225 • C. 

70 C19H18N4O3 = 350.385 

Examples 67 to 78 

Other compounds of the general formula (I), wherein = CH3, = H. and some of their acid 
75 addition salts, prepared by the process of Example 66, are presented in Table 11 . The salts were prepared 
by known methods. 
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55 Example 79 

1-[4-(N-Phthaloyiglycylamino)phenyQ-4-methyl-7,8-fn6thyleneclloxy-5H-2,3^benzocliazepine 
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To a solution of 2.0 g (6.88 mmol) of 1-(4-amlnophenyl)-4-methyl-7,8-methylenedjoxy-5H-2,3-ben- 
zodiazepine in dichloromethane 1.84 g (8.94 mmol) of dicyclohexylcarbodiimide and 1.84 g (8.94 mmol) of 
powdered phthalimidoacetic acid were added and the reaction mixture was stirred at 25 * C for 8 hours, 
then left to stand at 0-5 "C overnight. The precipitate formed was filtered, washed with 3x3 ml of 
5 dichloromethane and dried at 60-80 • C to result in 5 g of a product consisting of a mixture of the target 
product and N.N'-dicyclohexylurea. a by-product. This mixture was purified by refluxing with 210 ml of 
ethanol for 30 minutes, filtering the hot mixture and washing with 2x10 ml of hot ethanoi, thereafter drying at 
100 • C to obtain 2.42 g (73.3 %) of the aimed product, m.p.: 266-268 • C (decomp.). 
C27H20N4O5 = 480.489 

10 

Example 80 

1-[4-(N-Phthaloyl-7-amlnobutyrylamlno)phenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

75 By following the process described in Example 79 but using 7-phthalimidobutyric acid, 3.8 g of a 
mixture were obtained, which was combined with the dichloromethane mother liquor extracted previously 
■ with 2x40 ml of a 10 % aqueous sodium carbonate solution. After evaporating under reduced pressure the 
residue was submitted to column chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl 
acetatemethanol 4:1]. The evaporation residue was triturated with 10 ml of hot ethanol. cooled, filtered. 

20 washed with 3x1 ml of ethanol and dried to give 3.12 g (90 %) of the aimed product, m.p.: 233-235 *C 
(decomp.). 

C29H2*N4 05 = 508.543 
Example 81 

25 

1-[4-(M-Phthaloyl-DL-alanylamlno)phenyl]-4-methyl-7,8-methylene(iioxy-5H-2,3-benzodlazeplne 

The process described in Example 79 was followed, except that N-phthaloyl-DL-alanlne (DL-2- 

phthalimido-propionic acid) was used. After filtering the slight precipitate formed the filtrate was evaporated, 
30 the residue was mixed with 15 ml of dichloromethane, carefully filtered and the clear solution obtained was 
repeatedly evaporated. The purification of the residue was achieved by refluxing it with 60 ml of ethyl 
acetate. Crystal formation was already started in the hot solution. The crystals were filtered at 0-5 * C. the 
nearly white crystal powder was washed with 3x3 ml of ethyl acetate and dried at 100 *C to give 2.75 g 
(80.95 %) of the aimed product, m.p.: 243-245 * C (decomp.). 
35 C28H22N4O5 = 494.516 

Example 82 

1-(4-Nitrophenyl)-3-glycyl-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodlazeplne 

40 

The process described in Example 66 was followed by using the compound prepared according to 
Example 85 as starting material, but the dichloromethane solution was extracted only with 3x20 ml of 
distilled water and the organic layer was evaporated under reduced pressure. The crystalline residue was 
purified by suspending it in 7 ml of ethanol to give the pure aimed product in a yield of 86.1 %. m.p.: 201- 
45 203 • C (decomp.). 

C19H18N4O5 = 382.385 

Example 83 

50 1-(4-Nitrophenyl)-3-(7-amlnobutyryl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazeplne 

By following the process described in Example 82 and using the compound prepared according to 
Example 86 as starting material, a product containing crystal solvent was obtained in a yield of 89.4 %. m.p. 
55 1 10-1 12 • C (recrystallized from 50 % ethanol), 
C21H22N4O5 = 410.439 

Example 84 
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1-(4-Nitrophenyl)-3-(DL-alanyl)-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazepine 

By following the process described in Example 82 and using the connpound pepared according to 
Example 87 the aimed compound was obtained, m.p. 220-221 * C (decomp.). 
5 C20H20N4O5 = 396.412 

Examples 85 to 87 

The new intermediates employed in Examples 82 to 84 as starting materials were prepared from the 
70 compound prepared according to Example 26 by the process of Example 81. 

Example 85 

1-(4-Nitrophenyl)-3-(N-phthaloylglycyl)-4-methyi-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
75 benzodiazepine 

Yield: 93.3 %. m.p.: 173-174 'C (decomp.). 
C27H20N4O7 = 512.489 

20 Example 86 

1-(4-Nitrophenyl)-3-(N-phthaloyl-7-amlnobutyryl)-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,^ 
benzodiazepine 

25 M.p.: 218-220 *C 
C29H24N4 07 = 540.543 



30 1-(4-Nltrophenyl)-3-(N-phthaioyl-DL-alanyl)-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodiazeplne 

M.p.: 210-212 -C 
C28H22N4O7 = 526.516 

35 

Example 88 to 94 

The intermediates of the general formula (I), wherein R and/or R4 represent(s> Ci-e acyl group(s) 
substituted by a phthalimido group, are required for the preparation of compounds obtained by using the 
40 processes of Examples 73 to 78 and summarized in Table 12. They were prepared from the compound of 
Example 15 (16) or from a compound of the general formula (III), wherein R4 is hydrogen (see U.S. patent 
specification No. 4,835.152) or from 1-(4-acetylaminophenyl)-4-!methyl-7,8-methylenedioxy-3.4-dihydro-5H- 
2,3-benzodlazepine described hereinabove (before Table 10) by following the process of Example 81. 

As a matter of course, in Example 93 a twofold amount of phthaloylglycine and dicyclohexylcar- 
45 bodiimide have to be used. Thus, Table 12 lists new compounds of the general formula (I), wherein R and 
R* are acyl groups. R' =. R^ = H and R^ = CH3. 



Example 87 



50 



55 
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Example 95 

1-(4-Aminophenyl)-3-(7-aminobutyi7l)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H 
55 benzodiazepine hydrogen fumarate 



It was prepared from the compound of Example 83 by following Example 16, m.p.: 150-152 *C 
(decomp.) 
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[C29H25N403l*C4H304 = 496.531 

Example 96 

1-(4-Aminophenyl)-3-(4-carboxybutyryl)-4-methyl-7,8 -methylenedioxy-3,4-clihydro-5H-2,3-ben- 
zodiazepine hydrochloride 

It was obtained from the compound of Exyample 37. according to Example 16, m.p.: 224-226 *C 
(decomp.). 

[C22H24N305]CI = 445.915 
Example 97 

1-(4-Trlfluoroacetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2i3-benzodiazeplne 

It was prepared by following Example 2, m.p.: 258-260 *C (decomp.). 
C19H14F3N3O3 = 389.339 

Example 98 

1-(4-Amlnophenyl)-3-methylcarbamoyi-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodlazeplne 

It was prepared from 1-{4-nitrophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H- 

2.3- benzodiazepin6 according to Example 16, m.p. 199-201 *C. 
C19H20N4O3 = 352.401 

Hydrochloride m.p. 219-221 (decomp.). 
[Ci9H2iN403]CI = 388.866 

The starting nitro compound was prepared as follows: 

1.1 ml (18.4 mmol) of methyl isocyanate were added to 3,0 g (9.22 mmol) of 1-(4-nltrophenyl)-4-methyl- 
7,8-methylene-dioxy-3,4-dihydro-5H-2,3-benzodiazepine (see Example 26) dissolved in 60 ml of dich- 
loromethane and stirred for 24 hours, then evaporated under reduced pressure. The crystalline residue was 
triturated with 30 ml of hot ethanol at 80 to 100 *C to obtain 3.35 g (95 %) of the lemon-yellow aimed 
product, m.p.: 238-240 • C (decomp.). 
C19H18N4O5 = 382.385 

Example 99 

1-(4-Amlnophenyl)-3-(1-pyrrolldlnoacetyl)-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3- 
benzodiazepine 

It was obtained from 1-(4-nitrophenyl)-3-(1-pyrroIidino-acetyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
5H-2,3-benzodia2eprne by following Example 16, m.p.: 212-214 'C. 
C23H26N4O3 = 406.493 

The starting substance was obtained from 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7,8-methylenedioxy- 

3.4- dlhydro-5H-2,3-ben20dia2epine (see Example 116) according to Example 102. m.p.: 189-190 'C 
(decomp.). 

C23H24N4O5 = 436.477 
Example 100 

1-(4-Aminophenyl)-3-(N,N-dimethylglycyl)-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3- 
benzodlazepine hydrogen fumarate 

It was prepared f r4om 1 -(4-nitropheny l)-3-(N.N-dlmethy Iglycy l)-4-methyl-7,8-methylenedloxy-3,4- 
dihydro-5H-2.3-benzodizapine according to Example 16. m.p.: 202-204 'C (decomp.). 
[C2iH25N403]C4H304 = 496.531 

The starting substance was obtained from 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7.8-methy!enedioxy- 
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3,4-dihydro-5H-2,3-ben2odlaz0pine according to the process described in Example 103, m.p.: 158-160 'C. 
C21H22N4O5 = 410.439 

Example 101 

5 

1-(4-Chloroacetylaminophenyl)-4-methyl-7,8-methyleneclioxy-5H-2,3-benzodlazepine 

It was prepared according to Example 2, except that chioroacetic acid was used, m.p.: 209-214 *C 
(carbonization). 
10 C19H16CIN3O3 = 369.818 

Example 102 

1-[4-(1-Pyrrolidlnoacetylamlno)phenyl]-4-methyl-7,8-methylenedioxy-5H*2,3-benzodiazeplne 

75 

0.71 ml (8.53 mmol) of pyrrolidine was added to a suspension of 1.5 g (406 mmol) of 1-{4-chloroacetyl- 
aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-ben2odia2epine in 60 ml of ethanol and the reaction 
mixture was refluxed for 4 hours, then evaporated under reduced pressure. The residue was treated with 
water to give a rough product (1.49 g), m.p.: 186-188 ' C. After recrystallizatlon from 12 ml of ethanol 1.22 g 
20 (74.4 %) of the aimed product were obtained, m.p.: 210-212 • C. 
C23H24N403 = 404.477 

Example 103 

25 1-[4-(N,N-dlmethylglycylamlno)phenyQ-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazepine 

After adding 0.66 g (8.12 mmol) of dimethylamine hydrochloride and 1.86 ml (13.4 mmol) of 
triethylamine to a suspension of 1.5 g (4,06 mmol) of 1-(4-chloroacetyl-aminophenyl)-4-methyl-7.8- 
methylenedioxy-5H-2,3-b8nzodiazepine in 60 ml of ethanol, the reaction mixture was refluxed for 8 hours, 
30 then evaporated. The residue was dissolved in 30 ml of dichloromethane, washed with 20 ml of 4 % NaOH 
solution, then 2x20 ml of distilled water, dried and evaporated under reduced pressure. After treating with 
water, the crystalline residue was filtered to give 1.27 g of raw product, m.p. 211-213 'C. After 
recrystallizatlon from 10 ml of ethanol 1.1 g (71.4 %) of aimed product were obtained, m.p.: 213-215 'C. 
C21H22N4O6 = 378.439 

35 

Example 104 

1-(4-Methylcarbamoylamlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazeplne 

40 0.8 ml (13.4 mmol) of methyl isocyanate was added to a solution containing 1.0 g (3.41 mmol> of 1-(4- 
aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodia2epine in 8 ml of dimethylformamide (DMF), 
then the reaction mixture was stirred at 25 * C for 24 hours. After diluting with 80 ml of water, filtering at 5 
•C and drying at 60 to 100 'C. 1.06 g of raw product, m.p.: 204-207 (sintering from 160 ^C) were 
obtained which, when recrystallized from 5 mi of ethanol, gave 0.85 g (71 .4 %) of the aimed product, m.p.: 

45 223-224 • C (decomp.). 
C19H18N4O3 = 350.385 

Example 105 

50 1-(4-Acetylamlnophenyl)-3-methylcarbamoyl-4-methyl-7,8-methyienedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine 

It was prepared from 1-{4-aminophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3.4-dihydro- 
5H-2,3-benzodia2epine by using the process of Example 42. The raw product was recrystallized from ethyl 
55 acetate to give 71.4 % of the aimed product, m.p.: 150-152 • C. 
C21H22N4O4 = 394.439 

Example 106 
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1-(4-Chloroacetylamlnophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodiazepine 

It was prepared from 1-(4-aminophenyl)-3-acetyl-4-methyl-7,8-methy!enedioxy-3,4-dihydro-5H-2,3-ben- 
zodiazepine by using the process of Example 2, m.p.: 139-140 'C, CaiHaoCINaO* = 413.972 

Example 107 

1-[4-(N,N-dimethylgiycylamino)phenya-3-acetyl-4-methyi-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodiazeplne 

It was prepared from the product of the preceding Example by using the process described in Examie 
103. m.p.: 206-208 'C. 
C23H26N4O4 = 422.493 

Example 108 

1-[4-(N,N-dlethylglycylamlno)phenyQ-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodlazeplne 

It was prepared from 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
5H-2,3-benzodiazepine and diethylamine by using the process described in Example 102, m.p.: 175-176 

•c. 

C25H30N4O4 = 450.547 
Example 109 

1-[4-(1-Pyrrolldlnoacetylamino)phenyl]-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodlazepine hydrogen fumarate 

It was prepared from 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
5H-2,3-benzodiazepine by using the process of Example 2 and isolated in the form of hydrogen fumarate, 
m.p.: 181-183 (decomp.). 

[C25H29N404l*C4H304 = 564.607 

Example 110 

1-(4-Acetylaminophenyl)-3-chloroacetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazeplne 

It was prepared from the compound of general formula (III), wherein = COCH3, by using the 
process of ExamIe 2 and chloroacetic acd instead of formic acid, m.p. 138-140 *C. 
C21H20CIN3O4 = 413.972 

Example 111 

1-[4-(N,N-dlethylglycylamino)phenyl]-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazepine 

It was prepared from 1 -(4-chloroacetylamlnopheny l)-4-methyl-7,8-methylenedioxy-5H-2,3-ben- 
zodiazepine by using the process of Example 102, except that diethylamine was used instead of pyrrolidine, 
m.p.: 157-158 'C. 
C23H26N403 = 406.493 

Example 112 

1-(4-Acetylaminophenyl)-3-cyclopropanecarbonyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodiazepine 
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It was prepared from 1 -(4-aminophenyl)-3-cyclopropane-carbonyl-4-methyl-7,8-methylenedioxy-3.4- 
dihydro-5H-2,3-benzodiazepine by using the process of Example 42. m.p.: 242-243 *C. 
C23H23N304 = 405.461 

Example 113 

N^44-(3-Methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-berizodiazepin-1-yl^ 
phenyQ-N^-methylurea 

After adding 0.5 ml (8.5 mmol) of methyl isooyanate to 0.6 g (1.7 mmol) of 1-{4-aminophenyl>-3- 
methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodiazepine (see Example 98) dis- 
solved in 45 ml of anhydrous dichloromethane, the reaction mixture was stirred at 25 • C for 6 days. Then 
the crystalline precipitate was filtered, washed with 3x2 ml of dichloromethane and dried at 60 to 80 • C to 
obtain 0.55 g (79.7 %) of the pure aimed product. m.p.: 181-183 * C. 
C21H23N5O4 = 409.455 

Example 114 

1-(4-Amlnophenyi)-3-n-butylcarbamoyl-4-methyl-7,8-methyleneclloxy-3,4-dlhydro-5H-2,3- 
benzodiazepine 

It was prepared from 1-(4-nitrophenyl)-3-n-butylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H- 
2,3-benzodiazepine, m.p.: 173-175 'C. 
C22H26N4O3 = 394.482 

The starting substance was prepared as described for the starting substance of Example 98, except that 
n-butyl Isocyanate was used instead of methyl isocyanate and the reaction mixture was stirred for 5 days at 
25 -C, m.p. 176-178 -C. 
C22H24N405 = 424.466 

Example 115 

1-(4-Glycylamlnophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodlazepine 

It was prepared from 1 -[4-(N-phthaloylglycylamino)-phenyl]-3-methylcarbamoyl-4-methyl-7,8- 
methylenedioxy-3.4-dihydro-5H-2,3-benzodlazepine by using the process of Example 66 as modified in 
Example 82. m.p.: 163-165 'C. 
C2iH23N5 04 = 409.455 

The starting substance was prepared from 1-(4-aminophenyl)-3-methylcarbamoyl-4-methy 1-7,8- 
methylenedioxy-3,4-dihydro-5H-2,3-benzodiazeplne (see Example 98) according to Example 79, m.p. 270- 
271 • C (decomp.). 
C29H25N5 0e = 539.559 

Example 116 

1-(4-Amlnophenyl)-3-(N-methylglycyl)-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3- 
benzodiazeplne 

1.03 g (15.3 mmol) of methylamine hydrocdhloride and 2.64 ml (18.3 mmol) of triethylamine were 
added to a suspension containing 1.23 g (3.06 mmol) of 1-(4-nltrophenyl)-3-chloroacetyl-4-methyl-7.8- 
methylenedioxy-3,4-dihydro-5H-2,3-benzodia2eplne in 140 ml of ethanol and the reaction mixture was 
refluxed for 10 hours, then evaporated under reduced pressure. The residue was dissolved in 30 ml of 
chloroform, washed with 20 ml of 4% NaOH solution, then 2x20 ml of water, dried and evaporated under 
reduced pressure. The residue was reduced according to the process of Example 16 and the product 
obtained was purified by column chromatography (adsorbent: Kieselgel 60, eluent: methanol - benzene 4:1). 
The crude product obtained was triturated with 5 ml of ethyl acetate at 25 *C to obtain 0.60 g (53.6 %) of 
the aimed product, m.p. 198-200 (weak decomp.). 
C20H22N4O3 = 366.428) 
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The starting compound was obtained fronn 1-(4-nitrophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H- 
2.3-benzodiazepine (see Examie 26) and chioroacetic acid by using the process of Exannple 33, m.p. 189- 
191 •C(decomp.). 
C19H16CIN3O5 = 401.818 

5 

Example 117 

1-[4-(N-nriethylglycylanfiino)phenyQ-3-acetyl-4-methyl-7,8-methylenedioxy*3,4-dlhydr^ 
benzodiazepine 

10 

1.31 g (19.5 mmol) of methylamlne hydrochloride and 3.24 ml (23.3 mmol) of trlethyiamine were added 
to a suspension containing 1.61 g (3.89 mmol) of 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8- 
methylenedioxy-3,4*dihydro-5H-2,3-benzodiazepine (see Example 106) in 100 mi of ethanol and the reaction 
mixture was refluxed for 10 hours, then evaporated under reduced pressure. The residue was purified by 
IS column chromatography (adsorbent: Kieselgel 60. eluent: chloroform - methanol 9:1). The crude product 
was triturated with 3 ml of 50 % ethanol at 25 * C to give 0.61 g (38.6 %> of the aimed product, m.p,: 220- 
222 * C (weak decomp.). 
C22H24N404 = 408.466 

20 Example 118 

Preparation of pharmaceutical compositions 

Tablets or divided tablets containing 25 mg of 1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy- 
25 3,4-dihydro-5H-2,3-benzodiazepine (compound of Examples 15 or 16) or 25 mg of 1-(4-acetylamlnophenyl)- 
3-acetyl-4-methyl-7.8-methylenedloxy-3,4-dihydro-5H-2,3-b6nzodiazepine (compound of Example 42) or 25 
mg of 1-(4-aminophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-ben- 
zodiazepine (compound of Example 98) each as active ingredient were prepared by usual methods. 



a) Composition of one tablet: 


Active ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6 mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



b) An other preferred composition of one tablet: 


Active ingredient 


25 mg 


Lactose 


130 mg 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4mg 


Talc 


2mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 



Claims 



55 1. N-Acyl-2,3-benzodiazepine derivatives of the general formula (I) 
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wherein 

R stands for a C1-5 aliphatic acyl group optionally substituted by a methoxy, cyano. 

carboxyl, amino, C1-4 alkylamino, di(Ci-* alkyl)amino. pyrrolidine, phthalimido or 

phenyl group, or by one or more halogen(s); or R is a benzoyl, cyclopropanecarbonyl. 

Ci -5 alkylcarbamoyi or phenylcarbamoyi group; or R Is absent when a double bond 

exists between the N(3) and C(4) atoms; 
R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C- 

(4) atoms; 

means a Ci -3 alkyi group; or 
R^ and R^ together stand for a methylene group and no double bond Is present between the N(3) 

and C(4) atoms; 
R^ means hydrogen or a Ci -4 aliphatic acyl group; 

R* represents hydrogen; a Ci -5 aliphatic acyl group optionally substituted by a methoxy, 

cyano, carboxyl, amino, C1-4 alkylamino, di(Ci-4 alkyl)amino. pyrrolidino phthalimido 
or phenyl group or by one or more halogen(s); as well as a benzoyl, palmitoyi, 
cyclopropanecarbonyl, Ci -5 alkylcarbamoyi or phenylcarbamoyi group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and C(4) atoms when both R^ and R* stand for hydrogen, 
and their stereoisomers as well as acid-addition salts (where possible) of these compounds. 

A compound selected from the group consisting of 1-(4-aminophenyl)-3-acetyl-4-methy 1-7.8- 
methylenedioxy-3,4 -dihydro-5H-2,3-benzodlazepine, 

1-(4-aminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy -3,4-dihydro-5H-2,3-benzodiazepine, 

1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy -3.4-dihydro-5H-2.3-benzodia2epine. 
1-(4-propionylaminophenyl)-3-proplonyl-4-methyl-7.8 -methylenedioxy-3.4-dihydro-5H-2.3- 
benzodiazepine. 

1-(4-propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylene -dioxy-3,4-dihydro-5H-2,3- 

benzodiazepine, 

1-(4-acetylamlnophenyl)-3-propionyl-4-methyl-7,8-methylene -dloxy-3.4-dihydro-5H-2,3- 
benzodiazeplne, 

1-(4-propionylaminophenyl)-3-formyl-4-methyl-7,8-methylene -dioxy-3.4-dihydro-5H-2.3- 
benzodiazepine. 

1-(4-trifluoroacetylaminophenyl)-3-acetyl-4-methyl-7.8 -methylenedioxy-3,4-dihydro-5H-2.3- 
benzodiazepine. 

1-(4-glycylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy -3,4-dihydro-5H-2,3-benzodiazepine 

hydrochloride, 

N^-[4-(3-acetyl-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H -2.3-benzodiazepine-1-yl)-phenyl]-N3- 
methylurea, 

1-[4-(N,N-dimethylglycylamino)phenyl]-3-acetyl-4-methyl-7,8 -methylenedloxy-3,4-dihydro-5H-2,3- 
benzodiazepine, 
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1-[4-(N,N-cliethylglycylamino)phenyl]-3-acetyl-4-methyl-7,8 -methylenedloxy-3.4-dihydro-5H-2,3- 

benzodiazepine, 

1-[4-(1-pyrrolidinoacety!amlno)phenyl]-3-acetyl-4-methyl -7,8-methylenedloxy-3,4-dihydro-5H-2,3- 
benzodiazepine 

and hydrogen fumarate thereof and 
1-(4-glycylaminophenyl)-3-methylcarbamoyl-4-methyl-7,8 -methylenedioxy-3,4-dihydro-5H-2.3- 
benzodiazepine. 

A pharmaceutical composition, which comprises as active Ingredient a novel N-acyl-2,3-benzodlazeplne 
derivative of the general formula (I), wherein R, R\ R^, R^, R* and the dotted lines are as defined in 
claim 1, or a pharmaceuticalty acceptable acid addition salt thereof In admixture with carriers and/or 
additives commonly used in the pharmaceutical industry. 

A process for the preparation of the novel N-acyl-2.3-benzodiazepine derivatives of the general formula 
(I). 



r2 




wherein 

R stands for a Ci-6 aliphatic acyl group optionally substituted by a methoxy, cyano, 

carboxyl, amino, C1-.4 alkylamino, dl(Ci-4 alkyl)amino, pyrrolidine, phthallmido or 
phenyl group, or by one or more ha!ogen(s); or R is a benzoyl, cyclopropanecarbonyl. 
Ci -5 alkylcarbamoyl or phenylcarbamoyi group; or R Is absent when a double bond 
exists between the N(3) and C(4) atoms; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C- 

(4) atoms; 

R2 means a Ci -3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond Is present between the N(3) 

and C(4) atoms; 
R3 means hydrogen or a Ci -4 aliphatic acyl group; 

R* represents hydrogen; a Ci -s aliphatic acyl group optionally substituted by a methoxy. 

cyano, carboxyl, amino, Ci~* alkylamino, dl(Ci-4 alkyl)amino, pyrrolldino, 
phthallmido or phenyl group or by one or more halogen(s); as well as a benzoyl, 
palmitoyi, cyclopropanecarbonyl, Ci -5 alkylcarbamoyl or phenylcarbamoyi group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and C(4> atoms when both R^ and R* stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 
a) acytating a compound of formula (II) 
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(II) 



NH2 

with a C^ -6 aliphatic carboxyllc acid optionally substituted by a methoxy, cyano, carboxyl or phenyl 
group or by one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with 
a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein means a Ci-e aliphatic acyl group substituted by a halogen, with a C1-4 
alkylamine, di(Ci -4 alkyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R^, and the dotted lines are as defined 
above, R^ means a Ci -e aliphatic acyl group.optionally substituted by a methoxy. cyano, carboxy, 
phenyl, Ci -4 alkylamino. di(Ci -4 alkyi)amino or pyrrolidino group or one or more halogen(s); or a 
benzoyl, cyclopropanecarbonyl or paimitoyi group; R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 




(III) 



wherein R^ is as defined above, with a Ci -g aliphatic carboxyllc acid, optionally substituted by a 
methoxy, cyano, carboxy or phenyl group or by one or more halogen(s); or with benzoic or 
cyclopropanecarboxylic acid or with a reactive derivative thereof; and, if desired, reacting a new 
compound of general formula (1) thus obtained, wherein R^ means a Ci-e aliphatic acyl group 
substituted by a halogen, with a Ci -4 alkylamine. di(Ci-4 alkyl)amine or pyrrolidine, to obtain 
compounds of the general formula (I), wherein R\ R^. R^, R* and the dotted lines are as defined 
above, R means a Ci-s aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxy, 
phenyl, Ci alkylamino, di(Ci -4 alkyl)amino or pyrrolidino group, or one or more halogen(s); or a 
benzoyl or a cyclopropanecarbonyl group; and no double bond exists between the N(3) and C(4) 
atoms; or 
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c) acylating a compound of formula (11) with an N-phthaloylamino acid of the general formula (VI). 



5 



10 




(VI) 



wherein stands for hydrogen or a Ci -4 allcyl group and n is 1 in case of a-amino acids, whereas 
15 means hydrogen and n is an integer of 2 to 5 in case of fi-e amino acids, and, if desired. 

removing the phthaloyi group, to obtain compounds of the general formula (I), wherein and the 
dotted lines are as defined above. R^ means hydrogen, R* stands for a Ci -6 aliphatic acyl group 
substituted by an amino or phthalimido group, both R and R^ are absent, and a double bond Is 
present between the N(3) and C(4) atoms; or 
20 d) acylating a compound of the general formula (III), wherein R* is as defined above, with an N- 

phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or a C1-4 alkyi 
group and n Is 1 in case of a-amIno acids, whereas R^ means hydrogen and n is an integer of 2 to 5 
in case of fi-e amino acids, and, if desired, removing the phthaloyi group, to obtain compounds of 
the general formula (I), wherein R\ R^ and the dotted lines are as defined above, R^ means 
25 hydrogen, R^ is as defined above except hydrogen. R stands for a Ci-e aliphatic acyl group 

substituted by an amino or phthalimido group and no double bond is present between the N(3) and 
C(4) atoms: or 

e) reacting a compound of the formula (II) with a Ci -5 alkyI isocyanate or phenyl Isocyanate. to 
obtain compounds of the general formula (I), wherein R^ and the dotted lines are as defined above, 

30 R^ means hydrogen. R* represents a Ci -5 alkylcarbamoyi or phenylcarbamoyi group, R and R^ are 

absent and a double bond is present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R* is defined as above, with a Ci -5 alkyI 
isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ R^ and 
the dotted lines are as defined above, R^ means hydrogen, R* is as defined above except hydrogen, 

35 R stands for a C1-5 alkylcarbamoyi or phenylcarbamoyi group and no double bond is present 

between the N(3) and C(4) atoms; or 

g) selectively reducing a nitro compound of the formula (IV) 



40 



45 



50 




(IV) 



to a novel compound of the general formula (V) 
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wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained 
20 by using any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained 

new compound of general formula (V), wherein R is as defined above, to an amino group, or first 
reducing the nitro group and then acylating the compound of general formula (III) thus obtained, 
wherein R* stands for hydrogen, by using any of the above processes b). d) or f), to obtain 
compounds of the general formula (I), wherein R\ R^ and R* represent hydrogen. R^, R and the 
25 dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; 

or 

h) acylating a new compound of the general formula (I), wherein R. R\ R^ and the dotted lines are 
as defined above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and 
C(4> atoms, with a Ci -s aliphatic carboxylic acid, optionally substituted by a methoxy. cyano or 

30 carboxy group or by one or more halogen(s); or with benzoic acid; or with a reactive derivative 

thereof, to obtain compounds of the general formula (I), wherein R\ R^, R^ and the dotted lines are 
as defined above, R and R* represent a Ci-g aliphatic acyl group optionally substituted by a 
methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; and no double 
bond is present between the N(3) and C(4) atoms; or 

35 i) reacting a new compound of the general formula (I), wherein R, H\ R^ and the dotted lines are as 

dellned above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with a C1-5 alkyi isocyanate or phenyl Isocyanate. to obtain compounds of the general 
formula (I), wherein R\ and the dotted lines are as defined above, R stands for a Ci-6 aliphatic 
acyl group, optionally substituted by a methoxy, cyano or carboxy group, or by one or more 

40 halogen(s); or a benzoyl group; R^ stands for hydrogen; R* represents a C1-5 alkylcarbamoyi or 

phenylcarbamoyi group and no double bond is present between the N(3) and C(4) atoms; or 
j) acylating a new compound of the general formula (I), wherein R\ and the dotted lines are as 
defined above, R^ and R* mean hydrogen and no double bond is present between the N(3) and C(4y 
atoms, with an N-phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or 

45 a C1-4 alkyI group and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an 

integer of 2 to 5 in case of amino acids, and, if desired, removing the phthaloyi group, to obtain 
compounds of the general formula (I), wherein R\ R^ and the dotted lines are as defined above, R 
represents a ci aliphatic acyl group optionally substituted by a methoxy. cyano or carboxy group 
or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen, R^ represents a Ci-e 

50 aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 

between the N(3) and C(4) atoms, 
and, if desired, transforming a base of the general formula (I), obtained by any of the above processes 
a) to j). to an acid-addition salt. 

65 5. A process as claimed in claim 4, process a) or b). which comprises carrying out the acylation in a 
suitable solvent, preferably dichloromethane, with a carboxylic acid in the presence of dicyclohexylcar- 
bodilmide at a temperature between 10 • C and 30 • C. 
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6. A process as claimed in claim 4, process a) or b), which comprises carrying out the acylation in the 
presence or absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl 
chloride, optionally In the presence of an acid-binding agent at a temperature between 0 *C and 150 
•C. 

7. A process as claimed in claim 6, which comprises carrying out the reaction in chloroform or 
dichloromethane. 

8. A process as claimed in claim 4. process e) or f), which comprises carrying out the additive acylation 
by using a suitable alkyi or phenyl isocyanate in dimethylformamide, benzene or dichloromethane at a 
temperature between 15 *C and 100 *C. 

9. A process as claimed in claim 4. process g), which comprises carrying out the selective reduction of 
the nitro compound of formula (IV) using sodium borohydrlde in a Ci -4 aliphatic alcohol solution. 

10. A process as claimed in claim 4, process g) or claim 6, which comprises reducing the nitro group of a 
compound of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate 
In the presence of Raney nickel or palladium as catalyst at a temperature between 10 * C and 65 * C. 

11. A process for the preparation of the pharmaceutical composition according to claim 3, which comprises 
as active ingredient a novel N-acyl-2,3-benzodiazepine derivative of the general formula (I), wherein R. 
H\ R^, R3, R^ and the dotted lines are as defined in claim 1, or a pharmaceutically acceptable acid 
addition salt thereof, with carriers and/or additives commonly used in the pharmaceutical Industry and 
transforming them to a pharmaceutical composition. 

12. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, particularly 
such blocking one or more excitatory amino acid receptors in mammals in need of decreased 
excitatory amino acid neurotransmission, or such for treating epilepsy in mammals, or such for treating 
spasms of the skeletal musculature In mammals by muscle-relaxing or for treating cerebral Ischaemia 
(stroke) in mammals. 

13. N-Acyl-2,3-benzodiazepine derivatives of the general formula V, 
wherein 

R means hydrogen or a Ci -& aliphatic acyl group; optionally substituted by a methoxy, cyano, 
carboxyl, amino, Ci-^ alkylamino, di(Ci-4 atkyl)amino. pyrrolidine, phthalimido or phenyl 
group, or by one or more halogen(s); or R is a benzoyl, cyclopropanecarbonyl, C1-5 
alkylcarbamoyi or phenylcarbamoyi group. 

Claims for the following Contracting States : GR, ES 

1. A process for the preparation of N-acyl-2.3-benzodiazepine derivatives of the general formula (i), 
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wherein 

R stands for a Ci-6 aliphatic acyl group, optionally substituted by a methoxy, cyano, 

carboxyl, amino, Ci-4 alkylamino, di(Ci-4 alkyl)amino, pyrrolidino. phthalimido or 
phenyl group, or by one or more ha!ogen(s); or R is a benzoyl, cyclopropanecarbonyl. 
Ci -5 alkylcarbamoyi or phenylcarbamoyi group; or R is absent when a double bond 
exists between the N(3) and C(4) atoms; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C- 

(4) atoms; 

R2 means a Ci -3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3). 

and C(4) atoms; 
R^ means hydrogen or a Ci -4 aliphatic acyl group; 

R^ represents hydrogen; a Ci -e aliphatic acyl group optionally substituted by a methoxy, 

cyano, carboxyl. amino, Ci -4 alkylamino, di(Ci -4 atkyl)amino. pyrrolidino. phthalimido 
or phenyl group or by one or more halogen(s); as well as a benzoyl, palmitoyi, 
cyclopropanecarbonyl, Ci -5 alkylcarbamoyi or phenylcarbamoyi group; and 
the dotted lines represent valence bonds optionally being present, with the proviso that no double bond 
exists between the N(3) and C(4) atoms when both R^ and R^ stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 
a) acylating a compound of formula (II) 




(II) 



NH2 

with a Ci -6 aliphatic carboxylic acid, optionally substituted by a methoxy, cyano, carboxyl or phenyl 
group or by one or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with 
a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R* means a C1-6 aliphatic acyl group substituted by a halogen, with a C1-4 
alkylamine. 

di(Ci -4 alkyl)amine or pyrrolidine, 

to obtain compounds of the general formula (I), wherein R^. R^ and the dotted lines are as defined 
above, R^ means a Ci -e aliphatic acyl group.optionally substituted by a methoxy. cyano, carboxy, 
phenyl, C1-4 alkylamino, di(Ci~4 alkyl)amino or pyrrolidino group or one or more halogen(s); or a 
benzoyl, cyclopropanecarbonyl or palmitoyi group; R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III). 
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wherein is as defined above, with a Ci-6 aliphatic carboxylic acid, optionally substituted by a 
methoxy, cyano, carboxy or phenyl group or by one or more halogen{s); or with benzoic or 
cyclopropanecarboxylic acid or with a reactive derivative thereof; and, if desired, reacting a new 
compound of general formula (I) thus obtained, wherein means a Ci-e aliphatic acyl group 
substituted by a halogen, with a C1-4 alkylamine, di(Ci-i alkyl)amine or pyrrolidine, to obtain 
compounds of the general formula (I), wherein R\ R^, R^, R* and the dotted lines are as defined 
above, R means a Ci -e aliphatic acyl group, optionally substituted by a methoxy. cyano. carboxy, 
phenyl, C1-4 alkylamino. di(Ci-4 alkyl)amino or pyrrolidine group, or one or more halogen(s); or a 
benzoyl or a cyclopropanecarbonyl group; and no double bond exists between the N(3) and C(4) 
atoms; or 

c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (VI), 




(VI) 



wherein R^ stands for hydrogen or a Ci -4 alkyi group and n is 1 in case of a-amino acids, whereas 
R5 means hydrogen and n is an integer of 2 to 5 in case of fi-t amino acids, and, if desired, 
removing the phthaloyi group, to obtain compounds of the general formula (I), wherein R^ and the 
dotted lines are as defined above, R^ means hydrogen, R* stands for a Ci -6 aliphatic acyl group 
substituted by an amino or phthalimido group, bo\h R and R^ are absent, and a double bond is 
present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R^ is as defined above, with an N- 
phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or a Ci-* alkyI 
group and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 
in case of iS-c amino acids, and. If desired, removing the phthaloyi group, to obtain compounds of 
the general formula (I), wherein H\ R^ and the dotted lines are as defined above, R^ means 
hydrogen, R^ is as defined above except hydrogen, R stands for a Ci-s aliphatic acyl group 
substituted by an amino or phthalimido group and no double bond is present between the N(3) and 
C(4) atoms; or 

e) reacting a compound of the formula (It) with a Ci-s alkyI isocyanate or phenyl isocyanate, to 
obtain compounds of the general formula (I), wherein R^ and the dotted lines are as defined above, 
R3 means hydrogen, R^ represents a Ci -5 alkylcarbamoyl or phenylcarbamoyl group, R and R^ are 
absent and a double bond is present between the N(3) and C(4) atoms; or 
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f) reacting a compound of the general formula (III), wherein R* Is defined as above, with a Ci -5 alkyi 
isocyanate or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ and 
the dotted lines are as defined above, means hydrogen, R* is as defined above except hydrogen. 
R stands for a C1-5 aikylcarbamoyi or phenylcarbamoyi group and no double bond is present 
between the N(3) and C(4) atoms: or 

g) selectively reducing a nitre compound of the formula (IV) 




(IV) 



N02 

to a novel compound of the general formula (V) 




NO2 

wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained 
by using any of the above processes b), d) or f) and reducing the nitro group of the thus-obtained 
new compound of general formula (V), wherein R is as defined above, to an amino group, or first 
reducing the nitro group and then acylating the compound of general formula (111) thus obtained, 
wherein R* stands for hydrogen, by using any of the above processes b), d) or f). to obtain 
compounds of the general formula (I), wherein R\ R^ and R* represent hydrogen. R^, R and the 
dotted lines are as defined above and no double bond is present between the N(3) and C(4) atoms; 
or 

h) acylating a new compound of the general formula (I), wherein R, R\ R^ and the dotted lines are 
as defined above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and 
C(4) atoms, with a C1-6 aliphatic carboxylic acid.optionally substituted by a methoxy. cyano or 
carboxy group or by one or more halogen(s); or with benzoic acid; or with a reactive derivative 
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thereof, to obtain compounds of the general formula (I), wherein R\ R^, R3 and the dotted lines are 
as defined above, R and R* represent a Ci-g aliphatic acyl group, optionally substituted by a 
methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; and no double 
bond Is present between the N(3) and C(4) atoms; or 

5 i) reacting a new compound of the general formula (I), wherein R. R\ R^ and the dotted lines are as 

defined above. and R"^ mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with a C1-5 alkyi isocyanate or phenyl isocyanate. to obtain compounds of the general 
formula (i), wherein R\ R^ and the dotted lines are as defined above. R stands for a Ci-g aliphatic 
acyl group.optionally substituted by a methoxy, cyano or carboxy group, or by one or more halogen- 

10 (s); or a benzoyl group; R^ stands for hydrogen; R* represents a Ci -5 akylcarbamoyi or phenylcar- 

bamoyl group and no double bond is present between the N(3) and 0(4) atoms; or 
j) acylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as 
defined above, R^ and R* mean hydrogen and no double bond is present between the N(3) and C(4) 
atoms, with an N-phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or 

75 a Ci -4 alkyI group and n is 1 in case of a-amino acids, whereas R^ means hydrogen and n is an 

integer of 2 to 5 in case of P'€ amino acids, and, if desired, removing the phthaloyi group, to obtain 
compounds of the general formula (I), wherein R\ R^ and the dotted lines are as defined above. R 
represents a Ci -e aliphatic acyl group, optionally substituted by a methoxy, cyano or carboxy group 
or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen. R* represents a Ci -e 

20 aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 

between the N(3) and C(4) atoms, 
and, if desired, transforming a base of the general formula (I), obtained by any of the above processes 
a) to j), to an acid-addition salt. 

25 2. A process as claimed in claim 1, process a) or b), which comprises carrying out the acylation in a 
suitable solvent, preferably dichloromethane, with a carboxylic acid in the presence of dicyclohexylcar- 
bodiimide at a temperature between 10 • C and 30 • C. 

3. A process as claimed in claim 1 , process a) or b), which comprises carrying out the acylation in the 
30 presence or absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl 

chloride, optionally in the presence of an acid-binding agent at a temperature between 0 *C and 150 
•C. 

4. A process as claimed in claim 3, which comprises carrying out the reaction in chloroform or 
35 dichloromethane. 

5. A process as claimed in claim 1. process e) or f). which comprises carrying out the additive acylation 
by using a suitable alkyI or phenyl isocyanate in dimethylformamide, benzene or dichloromethane at a 
temperature between 15 'C and 100 'C. 

40 

6. A process as claimed in claim 1 . process g). which comprises carrying out the selective reduction of 
the nitro compound of formula (IV) using sodium borohydride in a C1-4 aliphatic alcohol solution. 

7. A process as claimed in claim 1 . process g) or claim 3. which comprises reducing the nitro group of a 
45 compound of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate 

in the presence of Raney nickel or palladium as catalyst at a temperature between 10 * C and 65 * C. 

8. A process according to anyone of claims 1 to 7, characterized In that a compound selected from the 
group consisting of 

50 1-(4-aminophenyl)-3-acetyI-4-methyl-7,8-methylenedioxy-3,4 -dihydro-5H-2.3-benzodlazepine, 

1-(4-aminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy -3,4-dihydro-5H-2.3-benzodiazepine. 
1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy -3.4-dihydro-5H-2.3-benzodiazepine. 
1-(4-propionylaminophenyl)-3-propionyl-4-methyl-7,8 -methylenedioxy-3.4-dihydro-5H-2,3- 
benzodiazepine, 

55 1-(4-propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylene -dioxy-3,4-dihydro-5H-2.3- 
benzodiazepine, 

1-(4-acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylene -dioxy-3.4-dihydro-5H-2.3- 
benzodiazepine, 
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l-(4-propjonylaminophenyl)-3-formyl-4-methyl-7,8-methylene -dioxy-3.4-dlhyclro-5H-2,3- 

benzodiazepine, 

1-(4-trifluoroacetylaminophenyi)-3-acetyl-4-methyl-7.8 -m0thylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine. 

1-(4-glycylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy -3,4-dihydro-5H-2,3-b8nzodiazepine 
hydrochloride, 

N^-[4-(3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H -2,3-benzodiazepine-1-yl)-phenylhN3- 
methylurea. 

1-[4-(N.N-dimethylglycylamino)phenyl]-3-acetyl-4-methyl-7,8 -methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine, 

1-[4-(N,N-diethylglycylamino)phenyl]-3-ac0tyl-4-nnethyl-7.8 -methylenedioxy-3.4-dihydro-5H-2,3- 

benzodiazepine, 

1-[4-(1-pyrrolidinoacetylamlno)phenyl]-3-acetyl-4-methyl -7,8-methylenedioxy-3,4-dihydro-5H-2.3- 
benzodiazepine 

and hydrogen fupDarate thereof and 
1-(4-glycylaminophenyl)-3-methylcarbanrioyl-4-methyl-7.8 -methylenedioxy-3.4-dihydro-5H-2,3- 
benzodiazeplne is prepared. 

9. A process for the preparation of a pharmaceutical composition which comprises as 

active ingredient a novel N-acyl-2,3-ben2odiazeplne derivative of the general formula (I), wherein R, R\ 
R2, R3, R* and the dotted lines are as defined in claim 1, or a pharmaceutically acceptable acid 
addition salt thereof in admixture with carriers and/or additives commonly used in the pharmaceutical 
industry, characterized by admixing as active Ingredient a novel N-acyl-2,3-benzodiazeplne derivative of 
the general formula (I), wherein R, R\ R^, R3 R* and the dotted lines are as defined in claim 1. or a 
pharmaceutically acceptable acid addition salt thereof, prepared by using any of process variants a) to 
j) as claimed in claim 1. with carriers and/or additives commonly used in the pharmaceutical industry 
and transforming them to a pharmaceutical composition. 

10. A process according to claim 9, characterized In that compositions for blocking one or more excitatory 
amino acid receptors In mammals in need of decreased excitatory amino acid neurotransmission, or for 
treating epilepsy in mammals, or for treating spasms of the skeletal musculature in mammals by 
muscle-relaxing or for treating cerebral ischaemia (stroke) in mammals are prepared. 

11. A process for preparing N-acyl-2,3-benzodlazeplne derivatives of the general formula V, 
wherein 

R means hydrogen or a Ci -s aliphatic acyl group, optionally substituted by a methoxy, cyano, 
carboxyl, amino, C1-4 alkylamino, 6'\(C^-^ alkyl)amlno, pyrrolidine, phthallmido or phenyl 
group, or by one or more halogen(s); or R Is a benzoyl, cyclopropanecarbonyl, C1-5 
alkylcarbamoyi or phenylcarbamoyi group, 

characterized by selectively reducing a nitro compound of the formula selectively reducing a nitro 

compound of the formula (IV) 
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This invention relates to novel N-acyl-2.3-benzodiazepine derivatives. 

From GB 2,194,236 A there have been known 1-(4-aminophenyl)-4-methyl-7,8-methylenedjoxy-3,4-dihydro-5H- 
5 2,3-benzodiazeplne and acid-addition salts thereof. Activity on the central nervous system and the use in the therapy 
CNSstimulance and dopamine agonists have been indicated for these. In GB 2,162,184 A inter alia 1-(4-aminophenyl)- 
4-methyl-7,8-methylenedioxy-5H-2.3-ben2odiazepine derivatives and acid-addition salts thereof have been described. 
For these compounds central nervous effects, e.g. antiaggresslve, anxiolytic, narcosis potentiating and hypnotic effects 
have been indicated. FR-A-2 566 774 1-phenyl-4-methyl-5-ethyl-7,8-dimethoxy-5H-2,3-ben2odlazepin derivatives 
10 have been described. For tiiese compounds activity on the central nervous system, e.g. antiaggresslve and soporific 
effects have been Indicated. In none of these publications muscle-relaxant or anticonvulsive effects have been indicated 
for the compounds desaibed tiiere. 

In Chemical Abstracts 1989, HI: 1 8731 4f. for the compound 1 -(4-aminophenyl)-4-metiiyI-7,8-methylenedioxy-5H- 
2,3-benzodlazeplne. muscle-relaxant and anticonvulsive properties have been Indicated. 
15 From DE-A-2 353 187 there have been known 2-acyl imido, 5-phenyl-2,3-dihydro-1H-1,4-benzodiazepin deriva- 
tives which may be substituted by a methylenedioxy group. It has been indicated that tiiey can be used as tranquillizers 
having small musculotropic properties. 

This invention relates to novel N-acyl-2,3-benzodlazepine derivatives of the general formula (i) 

20 



25 



30 



35 




wherein 

40 

stands for a C^.q aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, 0^.4 
alkylamino, di(Ci.4 alky1)amino, pyrrolidine, phtiialimido or phenyl group, or by one or more halogen(s); or 
R is a benzoyl, cyclopropanecarbonyl, 0^.5 alkylcarbamoyi or phenylcarbamoyi group; or R is absent 
when a double bond exists between the N(3) and C(4) atoms; 

means hydrogen; or R^ Is absent when a double bond exists between the N(3> and C(4) atoms; 
means a C1.3 alkyt group; or 

together stand for a methylene group and no double bond is present between the N(3) and C(4>atoms; 
means hydrogen or a aliphatic acyl group; 

represents hydrogen; a C^e aliphatic acyl group optionally substituted by a methoxy, cyano, cait>oxyl. 
amino, 0^.4 alkylamino. di(Ci.4 alkyl)amino, pyrrolidine, phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmitoyl. cyclopropanecarbonyl, 0^.5 alkylcart)amoyl or phenylcar- 
bamoyi group; and 

the dotted tines represent valence bonds optionally being present, with the proviso that no double bond exists between 
55 the N(3) and C(4) atoms when both R^ and R'* stand for hydrogen, 

and their stereoisomers as well as acid addition salts (where possible) and pharmaceutical compositions containing 
these compounds. 

As number of cartx)n atoms in the respective groups 1 to 4 (so far as not anyhow the upper limit is 4). particularly 
1 or 2, is preferred. From the halogen atoms fluorine and chlorine are preferred. In case of fluorine atoms preferably 3 
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Of them are present as substituents. 

The compounds of general formula (I) according to the invention have an asymmetric molecular structure. The gen- 
eral formula (I) relates to all possible individual stereoisomers and their mixtures. 

According to an other aspect of the invention, there is provided a process for the preparation of the new compounds 
of general formula (I) and the acid-addition salts thereof. 

The aim of the present invention is to develop new compounds of the general formula (I) which possess valuable 
central nervous system (CNS). particularly muscle-relaxant and/or anticonvulsive, activity. A single compound showing 
such effect is only known among 2.3-benzodiazepines. namely 1-(4-aminophenyl)-4-methyl-7,8-methytenediaxy-5H- 
2,3-benzodiazepine (United States patent specification No. 4,614.740) also prepared by the authors of the present 
invention. In the course of detailed pharmacological screening it was revealed, however, that the above compound was 
positive in the Ames-test i.e. it proved to be mutagenic. Thus, it is the specific aim of the present invention to find out 
novel 2,3-benzodiazepine derivatives which retain their valuable musde-retaxant and anticonvulsive activity but are 
negative in the Ames test. 

The new compounds of general formula (I), wherein R. R\ R^, R^. R^ and the dotted lines are as defined above, 
and their pharmaceutically acceptable acid-addition salts completely satisfy this requirement. 
According to the invention, the confipounds of general formula (I) are prepared by 

a) acylating a compound of formula (li) 



with a C1.6 aliphatic cartx>xylic acid optionally sut>stituted by a methoxy. cyano. carboxyl or phenyl group or by one 
or more halogen(s); or with benzoic, cyclopropanecarboxylic or palmitic acid or with a reactive derivative thereof; 
and. if desired, reacting a new connpound of general formula (I) thus obtained, wherein means a C-t-e aliphatic 
acyl group substituted by a halogen, with a C1.4 alkylamine, di(Ci.4 alkyl)amine or pyrrolidine, 
to obtain compounds of the general formula (I), wherein R^, R^ and the dotted lines are as defined above, R"^ 
means a Ci.e aliphatic acyl group optionally sut}stituted by a methoxy, cyano, carboxy. phenyl, C1.4 alkylamino, 
di(Ciw| alkyl)amino or pyrrolidine group or one or more halogen(s}; or a benzoyl, cyclopropanecarbonyl or palmitoyt 
group; R and R** are absent and a double bond is present between the N(3> and C(4) atoms; 
b) acylating a compound of the general fonmula (111). 




(II) 



NH2 
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CH3 



H2C, 



/ 




CH 



NH 



(III) 



wherein R"^ is as defined above, with a Ct.6 aliphatic carboxylic acid optionally substituted by a methoxy, cyano. car- 
boxy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecarboxylic acid or with a reac- 
tive derivative thereof; and, if desired, reacting a new compound of general formula (I) thus obtained, wherein 
means a C^.^ aliphatic acyl group substituted by a halogen, with a C1.4 alkylamine. di(Cv4 alkyl)amine or pyrrolid- 
ine, to obtain compounds of the general formula (Q. wherein R\ R^, R^, R^ and the dotted lines are as defined 
above. R means a C^^ aliphatic acyl group optionally substituted by a methoxy. cyano, carboxy, phenyl, C1.4 
alkylamino. di(Ci.4 alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl or a cyclopropanecar- 
bonyl group: and no double bond exists between the N(3) and C(4> atoms; or 
c) acylating a confipound of formula (II) with an N-phthalpylamino acid of the general formula (VQ. 



wherein stands for hydrogen or a C1.4 alky! group and n is 1 in case of a-amino acids, whereas R^ means hydro- 
gen and n is an integer of 2 to 5 in case of p.c amino acids, and. if desired, removing the phthaloyi group, to obtain 
compounds of the general formula (I), wherein R^ and the dotted lines are as defined above, R^ means hydrogen. 
R"^ stands for a 0^.6 aliphatic acyl group substituted by an amino or phthalimido group, both R and R^ are absent, 
and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R^ is as defined above, with an N-phthaloylamino acid 
of the general formula (VI). wherein R^ stands for hydrogen or a 0^4 alkyi group and n is 1 in case of a-amino 
acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-c amino acids, and, if desired, remov- 
ing the phthaloyi group, to obtain compounds of the general formula (I), wherein R^ and the dotted lines are as 
defined above, R^ means hydrogen. R"^ is as d^ined above except hydrogen. R stands for a C1.6 aliphatic acyl 
group substituted by an amino or phthalimido group and no double bond is present between the N(3) and C(4) 
atoms; or 

e) reacting a compound of the formula (10 with a C^s alkyI isocyanate or phenyl isocyanate. to obtain compounds 
of the general formula (1), wherein R^ and the dotted lines are as defined above, R^ means hydrogen, R^ repre- 
sents a 0^5 alkylcarbamoyl or phenytcarbamoyi group. R and R^ are absent and a double bond is present between 
the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (111), wherein R^ is defined as above, with a 0^.5 alkyl isocyanate or 
phenyl isocyanate, to obtain compounds of the general fornrtula (1). wherein R\ R^ and the dotted lines are as 
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defined above. means hydrogen, R"^ is as defined above except hydrogen. R stands for a C1.5 alkylcarbamoyl 
or phenylcarbamoyi group and no double bond is present between the N(3) and C(4) atoms; or 
g) selectively reducing a nitro compound of the formula (IV) 



10 



15 



20 



H2C, 



/ 



CH2-< 



CH3 



jsi: > 




(IV) 



25 



to a novel compound of the general formula (V) 



30 



35 



40 



45 



50 



55 



N-R 




(V) 



wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using any 
of the above processes b), d) or f) and reducing the nitro group of the thus-obtained new compound of general for- 
mula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then acylating the 
compound of general formula (III) thus obtained, wherein R^ stands for hydrogen, by using any of the above proc- 
esses b), d) or f). to obtain compounds of the general formula (I), wherein R\ R^ and R^ represent hydrogen, R^, 
R and the dotted lines are as defined above and no double bond is present between the N(3) and 0(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R. R\ R^ and the dotted lines are as defined 
above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and 0(4) atoms, with a O1.6 
aliphatic cartxsxylic acid optionally substituted by a methoxy. cyano or carboxy group or by one or more halogen(s); 
or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula (I), wherein 
R^ . R^. R^ and the dotted lines are as defined above, R and R"^ represent a 0^^ aliphatic acyl group optionally sub- 
stituted by a methoxy. cyano or carboxy group, or by one or more halogen(s): or a benzoyl group: and no double 
bond is present between the N(3) and 0(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R^ , R^ and the dotted lines are as defined above, 



5 



EP 0492 485 B1 



and R"^ mean hydrogen and no double bond is pesent between the N(3) and C(4) atoms, with a 0^.5 aikyi iso- 
cyanate or phenyl Isocyanate. to obtain compounds of the general formula (Q. wherein R\ and the dotted lines 
are as defined above. R stands for a C^e aliphatic acyl group optionally substituted by a methoxy, cyano or carboxy 
group, or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen; R^ represents a 6^5 alkylcar- 

5 bamoyi or phenylcarbamoyl group and no double bond is present between the N(3) and C(4) atoms; or 

j) acylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as defined above. 
R^ and R"^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI). wherein R^ stands for hydrogen or a 0^.4 all^ group and n is 1 in 
case of a-amino adds, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-£ amino acids, and, 

10 if desired, removing the phthaloyi group, to obtain conpounds of the general formula (1), wherein R\ R^ and the 
dotted lines are as defined above. R represents a C1.6 aliphatic acyl group optionally substituted by a methoxy. 
cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen, R"^ represents 
a C1.6 aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present between 
the N(3) and C(4) atoms. 

IS 

and. if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to j). to an 
acid-addition salt. 

According to a preferred embodiment of the process of the present invention the acylation of the compounds of the 
general formulae (I). (II). (Ill) and (V) can be carried out preferably with a suitable carboxylic add. in the presence of 
20 dicyclohexyl-carbodiimide in a suitable solvent, preferably in dichloromethane. in a temperature range of 10 to 30 ""C 
during 1 to 25 hours. 

According to an other preferred embodiment of the present Invention the compounds of the general formulae (I), 
(II). (Ill) and (V) can be acylated in a temperature range of zero to 150 ''C by a suitable reactive acyl derivative, i.e. car- 
boxylic acid anhydride, mixed anhydride or acyl chloride, in the absence or presence of a solvent usually applied in 
25 acylations of such types such as chloroform or dichloromethane. in the absence or presence of an acid-binding agent, 
such as triethytamine. If the additive acylation is performed with isocyanates. the reaction is advantageously carried out 
in dimethylformamide. benzene or dichloromethane in a temperature range of 15 to 100 ""C during 0.5 to 100 hours. 

The selective reduction of the compound of general formula (IV) to the compound of general formula (V). wherein 
R denotes a hydrogen atom, can be performed by an inorgaic or inorganic-organic complex metal hydride, preferably 
30 sodium borohydride. in a solvent or solvent mixture which has no or only low reactivity to the complex metal hydride 
applied. In these reactions a C1.4 alcohol or pyridine is the solvent of choice. (Similar selective reductions are described 
in the U.S. patent specifications Nos. 4.423,044 and 4,835,152.) 

The nitro group of the new compounds of general formula (V) are reduced to an amino group by hydrazine or hydra- 
zine hydrate in the presence of a catalyst such as palladium, platinum or Raney nickel in a C1.4 alcohol, dioxane. tet- 
35 rahydrofuran. benzene, dimethylformamide. dimethylacetamide or in a mixture thereof. 

According to a prefen'ed embodiment of the process of the present invention tiie reduction can be carried out in 
methanol by hydrazine or hydrazine hydrate in the presence of Raney nickel catalyst in a temperature range of 10 to 65 
''C (U.S. patent spedfication No. 4.614.740) but. if desired, tiie reduction and the removal of the phthaloyi protecting 
group described in process d) can be performed in the same vessel. 
40 The N-phthaloylamino adds of the general formula (IV) containing a chiral cart>on atom, wherein R^ means a 0^4 
alkyi group and n is 1, can be prepared from DL-, L- and/or D-alpha-amino acids. 

The compounds of tiie general formula (I) of the invention, which contain a basic amino group, wherein R^ and R^ 
mean a hydrogen atom or R and/or R^ stand for an aminoacyl group, can be transformed to their acid-addition salts by 
known methods. 

45 The preparation of tiie compounds of tiie general formula (II) used as starting materials in the process of the 
present invention is described in tiie U. S. patent specification No. 4.614.740. that of the compound of tiie general for- 
mula (III), wherein R'* stands for a hydrogen atom, in the U. S. patent specification No. 4,835.152, while that of the com- 
pound of general formula (IV) is published in the French patent specification No. 85,09793. The compounds of general 
formula (III), wherein R^ stands for various acyl grups, are new. The process for their preparation is described herein- 

50 after, before Table 10, or they can be synthetized by metiiods described therein. The preparation of the new starting 
compounds of the general formula (V) is described in the Examples. The (a-e)-amino acid derivatives of general formula 
(VI) are prepared by methods known from the literature [J. Am. Chem. Soc. 35, 1133 (1913); 4L 845 (1919); Berichte 
der Deutschen Chemischen Gesellschaft 40, 498. 2649 (1907); 46. 1 103, 3159 (1913); 4L 3166 (1914)] or by known 
methods using the reaction of phthalimide potassium with the required halocartx)xylic acid. 

55 The compounds of the general formula (I) prepared by the process of the present invention possess central nerv- 
ous system (CNS) activity, such as anticonvulsive, muscle-relaxant and neuroprotective effects, which can be shown by 
pharmacological tests. 

In tiie comparative study 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine (U. S. patent 
spedfication No. 4,614.740. in the following "reference compound"), having similar structure and efficacy as the com- 
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pounds of the invention, was applied as reference compound. As already mentioned in the introduction, this compound 
proved to be Ames-positive in addition to Its valuable pharmacological properties. In opposition to this the compounds 
of the present invention proved to be negative in the Ames-test. 

The pharmacological effects of the oonrpounds of general formula (I) are presented in Tables 1 to 8. 

5 

Narcosis-potentiating effect in mice 

The narcosisi30tentiating effect was tested with 3 oral doses in 10 mice/dose. TTie ED50 value is the dose prolong- 
ing the narcosis period induced by 50 mg/kg of i.v. sodium hexobarbital to its twofold value in 50 % of the animals in 
10 comparison to the control group treated only with the vehicle. The ED50 values were calculated by the Litchfield-Wil- 
coxon method [J. Pharmacol. Exp. Ther. ^ 99 (1949)]. The results are presented in Table 1. 



Table 1 



15 


Narcosis potentiating effect in mice 




Compound Example No. 


ED50 p.o. mg/kg 




Reference compound 


7.4 


20 


15(16) 


3.6 




18 


8.8 




39 


27.5 




42 


7.9 


25 


44 


13.5 




44 


13.5 




45 


4.9 


30 


46 


11.5 




48 


5-8 




49 


9.5 




56 


12.5-25 


35 


60 


4.4 




62 


5.2 




66 


24.0 


40 


69 


15-20 




73 


4.5 




98 


5.8 




107 


6.25-12.5 


45 


108 


»12.5 




109 


«12.5 




115 


7.7 



SO 



The data of Table 1 demonstrate that the efficacy of several compounds is similar or significantly superior to that of 
the reference compound. Compounds of Examples 15 (16). 45. 60. 73 and 98 proved to be especially potent 

55 Anticonvuisive efftot in mice 

The anticonvulsive effec of the compounds was measured by using the electroshod^ test [Swinyard: J. Pharmacol. 
Exp. Ther. 106. 319 (1952)], furthermore by using various chemical agents such as pentetrazole [Goodman: J. Phar- 
macol. Exp. Ther. 108. 168 (1953)], strychnine [Roskovski: J. Pharmacol. Exp. Ther. 129. 75 (I960)], bemegride, nico- 
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tine and 4-aminopyridine. The test compounds were orally administered in 3 doses, to 10 male CFLP mice per dose. 
The results are presented in Table 2 . 



Table 2 



Anticonvulsive effect in mice 


Compound Example No. 


ES 


Pentetrazole 


Strychnine ED50 p.o. 
mg/kg 


Bemegride 


Nicotine 


4-AP 


Reference compound 


38 


115 


87 


73 


70 


43 


15(16) 


12.5 


37 


>200 


16 


45 


9 


18 


17.5 


29 










39 


53 


170 


>200 


>200 


>200 


29 


42 


24 


33 


28 


24 


155 


34 


45 


27 


44 


>100 


51 


30-80 


mlO 


46 


20 


57 


>100 


70-80 


»100 


25-30 


48 


10.5 


35-40 










49 


25 


53 


>100 


30-35 


45 


28 


60 


24 


62 










62 


12.5 


56 




25-50 






66 


42 


135 


»100 


>100 


100-150 


84 


69 


57 


>100 










73 


16 


62 


50-100 


49 


53 


25 


98 


8.4 


19 


20 


11 


19 


13.5 


107 


23.5 


120 










108 


27 


>100 










109 


21 


>100 










115 


17.1 


23.9 










ES = electroshock 4-AP = 


4-aminopyridine 











The above data demonstrate that the anticonvulsive effect of several test compounds (of Examples 15, 42. 45, 46. 
73. 98. 107. 108. 109 and 1 15) is superior to that of the reference compound. 

Muscle-relaxant activity In mice 

The musde-relaxant activrty was measured in two tests. In Randall's inclined screen test [J. Pharmacol. Exp. Ther. 
12s. 163 (I960)] the compounds were applied in 3 i.p. doses to 10 CFLP mice per dose. The results are shown in 
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Tables 



Inclined screen test in mice 


Compound Example No. 


ED50 i.p. mg/kg 


Reference compound 


47 


15 (16) 


23.5 


18 


31 


42 


42 


45 


35 


48 


20.5 


49 


36 


60 


150 


62 


25 


66 


52 


73 


27 


98 


18.0 


107 


>200 


108 


>200 


109 


61 


115 


16.1 



The rotarod test was used to measure muscular tone and motor coordination [Dunham and Miya: J. Am. Pharm. 
Assoc. 4g. 208 (1957)]. The results obtained with the three selected compounds of highest activity and that of the ref- 
erence compound are presented in Table 4 . 



Table 4 



Rotarod test in mice 


Compound Example No. 


ED50 i.p. mg/kg 


Reference compound 


24 


15(16) 


3.7 


42 


8.1 


98 


8.6 



Tables 3 and 4 demonstrate that several compounds possess strong muscle-relaxant activity (compounds of Exam- 
ples 15. 18. 42. 45. 48. 49. 62. 73. 98 and 115). 

Effect on spinal function 

The effect on spinal function was studied with the most active compound (compound of Example 1 5 or 1 6) and the 
reference compound. Table 5 shows the effect on polysynaptic flexor reflexes in cats [Farkas and K^pdti: Pharm. Res. 
Comm. aa. SI. 141 (1988)]. 



9 



EP 0 492 485 B1 



Tables 



Effect on spinal flexor reflex 


wOnqjuUna cXampie INO. 


OUmulaTIVe Qoses 
. mg/kg, i.v. 


Inhibition of flexor reflex 
in per cent of control 


bUgo mg/Kg 


Reference compound 










0.25 


12 






0.5 


30 


0.90 




1.0 


57 


(0.46-1.76) 




2.0 


77 




15(16) 


0.05 


11 






0.1 


19 






0,2 


31 






0.4 


52 


(0.19-0.62) 




0.8 


77 





The effect of the above compounds on the spinal root potentials in cats was tested in spinally immobilized animals 
(FarkasetaL: Neuropharmacology 21 161 (1989)]. 
The results are presented in Table 6 . 



Tables 



Effect on spinal root potentials in cats 


Compound 




Inhibition of reflexes in per cent of control 




Example No. 














Cumulative i.v. 


Monosynaptic 


Polysynaptic 


Dorsal root ref 1^ 


Dorsal root 




doses mg/kg 


reflex 


reflex 




potential 


Reference com- 


0.5 


16 


15 


0 


2 


pound 


1.0 


27 


24 


2 


4 




2.0 


47 


43 


4 


4 


15(16) 


0.1 


10 


8 


1 


1 




0.2 


10 


16 


3 


2 




0.4 


32 


29 


5 


4 




0.8 


56 


51 


11 


8 




1.4 


78 


73 


14 


14 



Monosynaptic reflex-inhibiting ED50 values: 

Reference compound: 2.20 (1.02-4.75) mg/kg, I.v. 
Compound No. 15 (16): 2.30 (1.06-5.01) mg/kg. i.v. 

Polysynaptic reflex-inhibiting ED50 values: 

Reference compound: 0.60 (0.32-1.13) mg/kg, i.v. 
Compound No. 15 (16): 0.73 (0.39-1.37) mg/kg. i.v. 
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Electrophysiological tests 

The inhibitory effects on the field potentials induced by electric stimulation in surviving rat neocortex slices in vitro 
[Fletcher et al., Br. J. Pharmacology 25. 585 (1988)] are sunrvnarized in Table 7 . 

5 

Table? 



Inhibition of field potentials induced in rat neocortex slices 


Compound Example No. 


Concentration [M 


Inhibition of induced field 


IC50I1M 






potentials in % of control 




Reference compound 


10 


22 






20 


39 






40 


62 


30.0 




80 


73 




15 (16) 


10 


30 






20 


47 






40 


69 


21.5 




80 


82 





25 

The non-NMDA (quisqualate) antagonist effect was tested in rat neocortex slices by using the method of IHarrison 
and Simmonds [Br. J. Pharmacol. 84, 381 (1981)]. In rat neocortex slices the DC-potential changes induced by quis- 
qualate perfusion were dose-dependently inhibited by the reference compound in the concentration range of 1 0-50 jiM. 
At the concentration defined, the compound of Example 15 (16) proved to be twice as active as the reference com- 
30 pound in inhibiting the response to the 2-minute perfusion with 10 fiM of quisqualate. However, both molecules failed to 
affect the responses induced by NMDA. Accordingly, the compound of Example 15 (16) can be considered to be a 
selective. non-NMDA but quisqualate-type excitatory amino add antagonist. 

Acute toxicity in rats 

35 

Acute toxicity data obtained in rats are summarized in Table 8 . 



Tables 



40 


Acute toxicity in rats 




Compound Example No. 


Sex 


Route of administration 


LD50 mg/kg 




15(16) 


Male 


i.p. 


145 (128-163.1) 


45 




Male 


P.O. 








Female 


i.p. 


140(122-161) 






Female 


P.O. 


235(190-291) 




42 


Male 


i.p. 


155(109.9-218.5) 


SO 




Male 


P.O. 


>600 






Female 


i.p. 


180(156.5-207.0) 






Female 


P.O. 


>600 



55 



At toxic dose levels the compounds induced a dose-dependent muscle tone reduction, ataxia, adynamia, and loss 
of the righting reflex. The cause of mortality was respiratory insufficiency developing within 1 to 2 hours after i.p. admin- 
istration and within 10 to 20 hours after oral application. 
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Based on the above pharmacological results, the compounds of general formula (I) according to the invention pos- 
sess signHicant anticonvulsive, muscle-relaxant and excitatory amino acid-antagonist (neuroprotective) effects. Thus, 
they are therapeutically useful for the treatment of epilepsy as well as various diseases connected with spasms of the 
skeletal musculature and cerebral ischaemia (stroke). 
5 The invention also relates to pharmaceutical compositions containing compounds of general formula (I) or pharma- 
ceutically acceptable acid-addition salts thereof as active Ingredients as well as to the preparation of these composi- 
tions. 

For therapeutical use. the active compounds according to the invention are suitably formulated to pharmaceutical 
compositions by admixing them with commonly used nontoxic, inert, solid or liquid pharmaceutical carriers and/or aux- 
10 iliary materials useful for enteral or parenteral administration. As can-iers. e.g. water, gelatine, lactose, starch, pectin, 
magnesium stearate. stearic acid, talc or vegetable oils can be used. As auxuliary materials, e.g. preservatives and wet- 
ting as well as emulsifying, dispersing and aromatizing agents and buffers can be employed. 

By using the above-mentioned carriers and auxiliary materials, the active agents of the invention may be trans- 
formed to the usual pharmaceutical compositions, e.g. to solid compositions (such as tablets, capsules, pills or suppos- 
es itories) or liquid compositions (such as aqueous or oily sulutions, suspensions, emulsions or syrups) as well as to 
injectable solutions, suspensions or emulsions. 

For therapeutical purposes, the daily dose of the compounds of the invention amounts commonly to 0.2-1 .5 mg/kg 
of body weight which is administered daily, optionally divided to several doses. 

Based on the at)ove facts, tiie present invention also provides: 

20 

a method of blocking one or more excitatory amino acid receptors in mammals. This metiiod comprises adminis- 
tering to a mammal in need of such treatment a pharmaceutically effective amount of the general formula (I); 

- a method of treating epilepsy in mammals. This method comprises administering to tiie mammal in need of such 
treatment an antiepileptic amount of a compound of the general formula (I); 

25 - a metiiod of treating spasms of the skeletal musculature in mammals. This method comprise administering to the 
mammal in need of such treatment a musde-relaxing amount of a conrpound of the general formula (I); 

- a method of treating cerebral ischaen^a (stroke) in mammals. This metiiod comprises administering to the mammal 
In need of such treatment a pharmaceutically effective amount of a compound of the general formula (i). 

30 The compounds prepared by tiie process of the invention were identified by elementary analysis, their purity and 
sb'ucture were controlled and confirmed by thin-layer chromatography IR, ^H-NMR. ^^C-NMR and mass spectrometry. 
The invention is illustrated in detail by the following non-limiting Examples. 

Example 1 

35 

1-(4-Diacetylaminophenyl)-34icetyl-4-methylene-7,8-methylenedioxy-4,5-dihydro-3H-2,^ 

2.93 g (0.01 nrK>l) of 1-(4-aminophenyl)-4-methyt-7.8-metiiytenedioxy-5H-2.3-benzodiazepine were refluxed with 20 
ml of acetic anhydride for 6 hours. The solution was evaporated at reduced pressure, the residue was taken up in 2x20 
40 ml of anhydrous ethanol. tiie solution was repeatedly evaporated and the resulting residue of 4.55 g was submitted to 
column chromatography (adsorbent: Kieselgel 60. eluant: ethyl acetate - benzene 4:1). The raw product was triturated 
with 20 ml of hot isopropanol to yield 1 .44 g (34.4 %) of the aimed product. m.p. 240-245 ^"0 (slight decomp.). 
C23H2iN305 = 419.445 

45 Example 2 

1-(4-Formylamlnophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodlazepine 

3.0 g (10.2 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2.3-benzodiazepine were dissolved in 
50 160 ml of dichloromethane and first 2.75 g (13.3 mmol) of dicyclohexylcarbodiimide. then 0.51 ml (13.3 mmol) of 100 
% formic acid were added and the reaction mixture was stirred for 2 hours at room temperature. The precipitated N,N'- 
dicyclohexylurea was filtered, the filtrate was exracted with 2x30 ml of 10 % aqueous sodium carbonate solution, then 
with 2x30 ml of distilled water, the organic layer was dried and evaporated at reduced pressure. The residue was dis- 
solved in ethyl acetate, filtered and evaporated under reduced pressure. The resulting raw product was recrystallized 
55 from 20 ml of 50 % ethanol to yield 2.93 g (89.3 %) of the aimed product, m.p. 152-154 ""C (slight decomp.). 
Ci8Hi5N303 = 321.342 
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Examples 3 to 7 

The compounds of Examples 3 to 7 were prepared by the process described in Exanrple 2. 
Example 3 

1-(4-CyanoacetylaminophenylH-methyl-7,8-methylene-dioxy-5H-2,3-benzodlazepine 
C20H16N4O3 = 360.380, m.p.: 241-243 (decomp.). 
Example 4 

1-(4-Methoxyacetylaminophenyl)-4-methyl-7,8-methylene-dioxy-5H*2,3-benzodiazepine 

C20H19N3O4 = 365.396, m.p.: 203-205 '^C 
Example 5 

1-(4-\^ierylaminopheiiyl)-4-methyl-7^methylenedloxy-5H-2,3-benzodlazepine 

C22H23N3O3 = 377.450, m.p.: 217-219 (decomp.). 
Example 6 

1-(4-PhenylacetylamlrK>pheiiylH-methyl-7,8-methyleneKlioxy-5H-2,3-benzodla^^ 

C25H21N3O3 = 411.467. m.p.: 245-247 (decomp.). 
Example 7 

1-(4-Cyclopropanecarbonylamlnophenyl)-4-methyl-73-methylenedloxy-5H-2,3-benzodiazeplne 

C21 H19N3O3 = 361 .407. m.p.: 260-262 (decomp.). 
Example 8 

1-(4-Acetylaminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

10 g (34 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-5H-2,3-benzodiazepine were stirred for 3 hours 
with 100 ml of acetic anhydride. The crystals formed were filtered, washed with 5x10 ml Of anhydrous ethanol and 
dried, yielding 9.2 g of raw product, m.p. 252-254 (decomp.). This product was treated with 45 ml of hot 99.5 % eth- 
anol. After cooling the crystals were filtered, washed with 3x10 ml of ethanol and dried to give 8.68 g (76.1 %> of the 
aimed product. m.p.: 256-258 **C (decomp,). 
C19H17N3O3 = 335.369 

Example 9 

1-(4-Propionylamlnophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine 

C20H19N3O3 = 349.396. m.p.: 228-230 (decomp.). 
It was prepared by the process described in Example 8. 

Example 10 

1-(4-Pivaloylamlnophenyl)-4-methyl-73-methylenedloxy-5H-2,3-benzodlazepine 

1 .56 ml (1 1 .2 mmoO of triethylamine and 1 .38 ml (1 1 .2 mmoQ of pivaloyt chloride were added to a solution of 3 g 
(10.2 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-5H-2.34Denzodiazepine in 160 ml of dichloromethane 
and the reaction mixture was stin-ed at 25 *C for one hour. The precipitate formed was filtered, washed with 3x5 ml of 
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dichloromethane. then with 3x20 ml of water and dried to yield 1 .59 g of pure product. m.p. 225-227 ""C (decomp.)- The 
other portion of the product was isolated from the organic phase. The filtrate was extracted with 3x20 ml of water, then 
with 3x15 ml of 4 % aqueous sodium hydroxide solution, finally with 2x30 ml of water. The organic layer was subse- 
quently dried and evaporated under reduced pressure. The crystalline residue was combined with the former product 
5 of 1 .59 g and suspended in 20 ml of hot ethanol. The product was filtered after cooling, washed with 3x3 ml of ethanol 
and dried to yield 3.38 g (87.8 %) of the pure product, m.p.: 225-227 **C (decomp.). 
C22H23N3O3 = 377.450 

Example 11 

10 

l-(4-Benzoylamlnophenyl)-4-mettiyl-7,8-methylenedloxy-5H-2,3-benzodlazeplne 

1.0 ml (15 mmol) of benzoyl chloride and 2.1 ml (15 mmol) of triethylamine were added to a solution of 4 g (13.6 
mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine In dichloromethane and the reaction 

15 mixture was stinred at 25 ^"0 for 24 hours. The solution was extracted with 3x30 ml of water. 3x20 ml of a 4 % aqueous 
sodium hydroxide solution and finally with 2x30 ml of distilled water. The organic layer was dried, evaporated under 
reduced pressure, then the crystalline residue was treated with 20 ml of hot ethanol to obtain 3.97 g of raw product, m.p. 
242-243 ""C. This raw product was repeatedly treated with 20 ml of hot ethanol, next day it was filtered at 0-5 ""C. washed 
with 3x3 ml of ethanol and dried at 100 to yield 3.85 g (71.3 %) of the pure aimed product. m.p. 246-247 "^C 

20 (decomp.). 

C24H19N3O3 = 397.40 

Example 12 

25 1-(4-Palmltoylamlnophenyl)-4-methyl-7^methylenedioxy-5H-2,3-benzodiazeplne 

By following the process described In Example 1 1 . with recrystalllzation of the raw product from 50 % ethanol, the 
pure aimed product was obtained, m.p. 138-140 ""C. 
C33H45N303 = 531.747 

30 

Example 13 

1-(4-Phenylcarbamoylamlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodlazeplne 

35 0.22 ml (2.04 mmol) of phenyl isocyanate was added to a solution of 0.50 g (1.7 mmol) of 1-(4-aminophenyl)-4- 
methyl-7,8-methylenedioxy-5H-2.3-benzodiazepine in 4 ml of dimethylformamide and the reaction mixture was stirred 
at 25 for one hour. Then it was diluted with 20 ml of diethyl ether and filtered at 5 '^C. The crystals were washed with 
2x5 ml of diethyl ether and dried at 60-100 °C. The resulting 0.70 g of raw product, m.p. 239-240 ''C (sintering at 180 
^'C) was refluxed in 15 ml of ethanol, filtered after cooling, washed wtih 3x1 ml of ethanol and dried at 100 ""C to yield 

40 0.55 g (78.6 %> of the aimed product, m.p. 240-241 ""C (decomp.). 
C24H2oN403 = 412.456 

Example 14 

45 1-[4-(4-Carboxybutyrylamlno)phenyl]-4-methyl-7,8-methylenedloxy-5H-2,3-benzodlazepine 

A solution of 0.50 g (1 .7 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine in 30 ml 
of anhydrous dichloromethane was stirred with 0.18 g (1 .87 mmol) of glutaric acid anhydride at 20-25 ^"0 for 6 hours. 
Next day the crystals formed were filtered at 0-5 °C. washed with 3x2 ml of dichloromethane and dried at 60-80 ^'C to 
50 give 0.60 g (87.0 %) of the pure aimed product, m.p. 225-227 ''C (decomp.). 
C22H21N3O5 a 407.434 

Example 15 

55 1-(4-Aminopheiiyl}-3-acetyl-4-methyl-7,8-methylenedioxy-3,4<lltiydr^^ 

To a solution of 3.58 g (12.1 mmol) of 1-(4-aminophenyl)-4-methyl-7.8-methylenedioxy-3.4-dihydro-5H-2.3-benzo- 
diazepine in 1 00 ml of chloroform first 1 .68 ml (1 2.1 mmol) of triethylamine. then under constant ice-cooling and stirring 
1 . 1 5 ml (1 2. 1 mmol) of acetic anhydride were added. Stimng was continued for additional 2 hours, tiien the solution was 
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extracted with 3x100 ml of water, the organic layer was dried and evaporated under reduced pressure. The crystalline 
residue was reaystallized from 40 ml of isopropanol to obtain 3.50 g (85.7 %} of the aimed product, m.p. 220-222 **C. 
After repeated reaystallization the m.p. increased to 223-225 ""C. 
C19H19N3O3 = 337.385 
5 Hydrochloride: (CigHaoNaOajCI = 373.850, m.p. : 248-252 •C (decomp.). 

Example 16 

l-(4-AmInophenyl)-3-acetyl-4-methyl-7,8-mettiylene-dloxy-3,4Klihydit>-5^^^ 

10 

To a suspension of 1.91 g (5.37 mmol) of 1-(4-nitropheny[)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4-dihydro-5H- 
2,3-benzodiazepine (product of Example 27) in 40 ml of methanol about 0.2 g of Raney nickel catalyst and 1 .4 ml (28 
mmol) of 1 00 % hydrazine hydrate were added, then the reaction mixture was stinred at 20-25 ""C for one hour. The start- 
ing nitro derivative was dissolved within 10-20 minutes. After filtering the filtrate was evaporated under reduced pres- 
15 sure, the white crystalline residue was washed with 30 ml of distilled water onto a fitter, it was washed with 3x10 ml of 
distilled water and dried at 100 ''C to give 1 .50 g of a raw product, m.p. 218-220 ''C. This raw product was purified by 
treating with 12 ml of hot isopropanol. After cooling it was filtered at 5 ^'C, washed with 3x1 ml of isopropanol and dried 
at 1 00 ''C to yield 1 .40 g (77.35 %>of a white crystalline powder, m.p. 221-223 ^C. On the basis of analyses and spectra 
it was identical to the product of Example 15 obtained by a different process. 

20 

Example 17 to 25 

The process described in Example 16 was followed for preparing other 1-(4-aminophenyl)-3-R-4-methyl-7.8-meth- 
ylenedioxy-3,4-dihydro-5H-2,3-benzodiazepines of the general formula (I). The data of the products prepared are pre- 
ss sented in Table 9 . 



Table 9 



Products of the general formula (1) wherein R2 = 


CH3 and R-i s R3 s R4 s H 


Example No. 


R 


M.p. •C 


17 


Trifluoroacetyl 


215-217 


18 


Propionyl 


211-213 


19 


Valeryl 


178-180 


20 


Pivaloyl 


233-235 (d) 


21 


Benzoyl 


220-222 


22 


Phenylacetyl 


220-221 


23 


Cyclopropylcarbonyl 


138-140 


24 


Cyanoacetyl 


123-126 


25 


Methoxyacetyl 


125-127 



(d) = decompo6ition 



50 The new nitro compounds of the general formula (V). wherein R s H or acyl group, used in the preparation of prod- 
ucts of Examples 1 6 to 25, can be prepared by processes described in Examples 26 to 36. 

Example 26 

55 1 -(4-Nitrophenyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazeplne 

To a suspension of 5.0 g (15.5 mmol) of the known 1-(4-nitrophenyl)-4*methyl*7.8-methylenedioxy-5H-2,3-benzo- 
diazepine (French patent specification No. 85,09793) in 380 ml of ethanol first 22.5 ml (0.278 mol) of concentrated 
hydrochloric acid were added at constant stirring whereupon a solution was formed within a few minutes, then 1 1.5 g 
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(0.3 mole) of sodium borohydride were charged into the solution portionwise during 30 minutes. Stimng was continued 
for 15 minutes, then the orange-coloured precipitate formed was filtered and extracted on the filter with 4x30 ml of chlo- 
roform. The combined chloroform filtrate was evaporated under reduced pressure, the crystalline residue was brought 
to a filter with 200 ml of distilled water, then washed with 3x20 ml of distilled water and dried at 80-1 00 ""C to yield 4.90 
5 g (97.2 %) of the aimed product, m.p.: 1 62-1 64 •C. 
Ci7Hi5N304 = 325.331 

Example 27 

10 l-(4-Nltrophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dihydro-5H-2,3-benzodiazeplne 

A 2.0 g (6.15 mnfK)l) portion of the product of Example 26 was stirred with 10 ml of acetic anhydride at 25 ""C for 3 
hours then 50 ml of distilled water were added and the stinring was continued for one hour. The yellow precipitate 
formed was filtered, washed with 3x10 ml of distilled water and dried at 80-100 ""C to obtain 2.6 g of raw product. After 
15 reaystallization from 10 ml of ethanol 1 .94 g (85.8 %) of the aimed product were obtained, m.p.: 140-142 ""C. 

CigHiyNgOs^ 367.369 

Example 28 

20 l-(4-Nitrophenyi)-3-trHluoroacetyl-4-methyl-7,8-methylenedloxy-3,4-dihyd^^ 

To a solution of a 1 .5 g (4.61 mmol) portion of the product of Example 26 in 30 ml of anhydrous dichloromethane 
0.75 ml (5.3 mnfK>l) of trif luoroacetic add anhydride and 0.75 ml (5.3 mmol) of triethylamlne were added and the reaction 
mixture was stin-ed at 25 ""C for 3 hours. Subsequently, the mixture was extracted with 3x20 ml of water and the organic 
25 layer was dried and evaporated under reduced pressure. The crystalline residue was treated with 15 ml of hot ethanol, 
cooled, filtered, washed with 3x1 ml of ethanol and dried at 80-100 ""C to yield 1.84 g (94.85 %) of the aimed compound 
as a bright yellow aystalline product. m.p.: 165-167 ""C (decomp.). 
Ci9Hi4F3N305 = 421.339 

30 Example 29 

1-(4-Nltrophenyl)-3-propionyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodiazep[ne 

A 1 .54 g (4.7 mmol) portion of the product of Example 26 was stirred with 8 ml of propionic acid anhydride at 25 ""C 
35 for 3 hours, then 30 ml of diethyl ether were added and the solution was kept at 0-5 ""C ovemight. The precipitate formed 
was filtered, washed with 3x8 ml of diethyl ether and dried to yield 1 .32 g (73.7 %> of the aimed compound as a light 
yellow product, m.p.: 189-190 "^C. 
C20H19N3O5S38I.396 

40 Example 30 

1-(4-Nltrophenyl)-3-valeryl-4-methyl-7,8-methylenedioxy-^,4-dihydro-5H-2,3-benzodlazepi^ 

To a solution of a 2.5 g (7.68 mmol) portion of the product of Example 26 in 40 ml of anhydrous dichloromethane 
45 4.75 g (23 mmol) of dicyclohexylcarbodiimide and 2.88 g (23 mmol) of n-valeric add were added and the reaction mix- 
ture was maintained at 25 ''C under intermittent stinring for 24 hours. Then the N.N'-dicyclohexylurea formed as by-prod- 
uct was filtered, the filtrate was evaporated under reduced pressure, the residue was mixed with 2x40 mi of distilled 
water, decanted and the wet product was left to solidify under 50 ml of 50 % ethanol. The solid compound was filtered, 
washed with 2x10 ml of 50 % ethanol and dried at 80 °C. The raw product obtained was recrystallized from 24 ml of 
so ethanol and the crystals were dried at 1 00 ^'C to yield 2.20 g (70 %) of the aimed product as a yellow powder, m.p. : 1 45- 
147 •C. 

C22H23N305 = 409.450 
Example 31 

55 

1-(4-Nitrophenyl)-3-plvaloyl-4-methyl-7^methylenedioxy-3,4-dihydro-5H-2,3-benzodlazepine 

By following the process described in Exanple 28 but applying pivaloyi chloride insted of trifluoroacetic acid anhy- 
dride, 1.68 g (89.4%) of the aimed product were obtained, m.p.: 164-166 °C. 
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CaaHaaNaOs' 409.450 
Example 32 

1-(4-Nitrophenyl)-3-benzoyl<4Hnethyl-7,8-methylenedioxy-3,4-dlhydro^^ 

By following the process desaibed in Example 31 but using benzoyl chloride as acyl chloride, 1.72 g (86.9 %> of 
an ochre yellow product were obtained, ni.p.: 222-224 ""C (decomp.). 
C24Hi9N305 = 429.440 

Example 33 

1-(4-Nitrophenyl)-3-phenylacetyl-4-methy1-7,8-methyIenedloxy-3,4-dlhydro-5H-2,3-benzodiazeplne 

By following the process described in Example 30 but using 50 % of the calculated molar amount of dicyclohexyl- 
carbodiimide and phenyiacetic acid, a bright yellow product was obtained. m.p.: 193-195 "C. 
C25H2iN305 = 443.467 

Examples 34 to 36 

The products of Examples 34 to 36 were obtained by fdiowing the process described in Examie 33 and using the 
respective acid components. 

Example 34 

l-(4-Nitrophenyl)-3-cyclopropanecarbonyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodlaze 

M.p.: 225-228 «C (decomp.). 
C2iHi9N305 = 393.407 

Example 35 

1-(4-Nitrophenyl)-3-cyanoacetyl-4-methyl-7^metliylenedloxy-3,4<lihydrc>-5H-2,3-be 

M.p.: 185-188 
C2oHi6N405» 392.380 

Example 36 

1-(4-Nitrophenyl)-3-methoxyacetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazeplne 

M.p.: 187-189^0 
CaoHigNaOe^: 397.396 

Example 37 

1-(4-Nitrophenyl>3-(4-carboxybiJtyryl)-4-metliyl-7,8-methylenedioxy-3,4-di^^ 

By using the product of Example 26 as starting material and peribrming the acylation according to Example 1 4 with 
glutaric acid anhydride, finally recrystallizing the raw product from ethanol the pure aimed product was obtained, m.p.: 
148-150^0. 
CaaHaiNaO;^ 439.434 

Example 38 

1-(4-Aminophenyl)-3-phenylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodlaze^ 

To a solution of 0.70 g (2.3 mmol) of 1-(4-aminophenyl)-4-methyl-7,8H7iethylenedioxy-3,4-dlhydro-5H-2.3-benzodi- 
azepine in 10 ml of anhydrous benzene 0.24 ml (2.3 mmol) of phenyl isocyanate was added and the reaction mixture 
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was ref luxed for one hour. Thereafter the solution was evaporated under reduced pressure and the amorphous residue 
was mixed with 20 ml of hot 50 % ethanoi. The suspension was cooled to 0 ""C and filtered to yield 0.76 g of a raw prod- 
uct, m.p. 190-200 ""C. After reaystallization from 99.5% ethanoi and trituration with ethyl acetate the aimed compound 
melts at 207-209 *C. 
C24H22N403 = 414.472 

The preparation of the starting material of this example was described in the Hungarian patent specification No. 
198,494. However, the compound may also be prepared by a new method according to the process of Example 16, by 
using the compound of Example 26 as starting material to give excellent yields (84 %). The raw product may be recrys- 
tallized from 50 % ethanoi. m.p.: 1 18-120 ""C. 

Example 39 

1-(4-Dlacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4Hlihydro*5H-2>benzodlazepi^ 

2.0 g (6.7 mmol) of 1-(4-aminophenyl)-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H-2.3-benzodiazepine were 
ref luxed with 40 ml of acetic anhydride for 3 hours, then it was evaporated to dryness under reduced pressure. The crys- 
talline residue was transferred with 25 ml of water to a filter and washed with 5x3 ml of water. After drying 2.79 g of the 
raw triacetyl derivative were obtained. After washing with 20 ml of isopropanol and drying at 100 ""C 2.39 g (84.6 %) of 
the pure aimed product were obtained, m.p. 224-227 "^C. 
C23H23N305 = 421.461 

Example 40 

N^-[4-(3-Acetyl-4-methyl-7,8-methylenedioxy-3,4-dlhydio-5H-2,3-benzodlazepin-1^ 

0.70 g (2 mmol) of the product of Example 15 was dissolved in benzene dehydrated over calcium hydride, 0.3 ml 
(5 mmol) of methyl isocyanate was added and the reaction mixture was stin'ed at 50 ""C for 4 hours. The crystals formed 
after coling were filtered, washed with 3x3 ml of benzene, then triturated with 20 ml of hot benzene. The hot mixture was 
filtered, the precipitate was washed with 3x3 ml of benzene and dried to give 0.65 g (79.6 %) of the aimed product, m.p.: 
168-170 *»C(decomp.). 
C2iH22N404 = 394.439 

Example 41 

N''-[4-(3-Acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzod!azepin-1-yl> 

By following the process described in Example 40 but using phenyl isocyanate instead of methyl isocyanate, ref lux- 
ing the reaction mixture for 10 hours, evaporating it under reduced pressure, then suspending tiie residue first in 50 ml 
of diethyl ether and then in 15 ml of ethyl acetate, 0.69 g (75.7 %) of the aimed product was obtained. m.p.: 184-186 ""C 
(decomp.). 

C26H24N404 = 456.510 

Example 42 

1-(4-AcetylamInophenyl)-3-acetyl-4-methyl-7,8-methylenedloxy-3,4-dlhydro-5H-2,3-benzodlazepine 

1,3 g (4.4 mmol) of 1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3,4<Jihydro-5H-2.3-benzodiazepine 
were stirred at 20-25 *C with 5 ml of acetic anhydride for one hour, then the yellow solution was poured into 100 g of 
ice-yyater and stirred until the decomposition of the excess anhydride became complete. The precipitate formed was fil- 
tered, washed with 3x10 ml of distilled water and dried to give 1 .6 g of raw product. After reaystallization from 20 ml of 
benzene 1.50 g (89.85 %) of the aimed product were obtained, m.p.: 158-160 ""C (decomp.). 
C2iH2iN304 = 379.423 

Example 43 

1-(4-Formylamlnophenyl)-3-formyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine 

To 6.0 ml (0. 1 04 mol) of acetic anhydride 3.0 ml (0.08 mol) of 1 00 % formic acid were added dropwise at 0 ''C during 
5 minutes while constant stin^ing. The stirring was continued at 50 ''C for 15 minutes. Thereafter 1 g (3.3 mmol) of 1-(4- 
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aminophenyl)-4-methyl-7.8-methylenedioxy-3.4Klihydro-5H-2.3--benzodiaz^ was added to the thus-prepared 
mixed anhydride. The reaction mixture was stirred at 25 ^'C for 1.5 hours, then poured into ice-water, the precipitate 
formed was filtered, washed with 4x5 ml of distilled water and dried at 80 ""C to give 0.80 g of raw product. After crys- 
tallization from 3 ml of ethyl acetate 0.65 g (56.2 %) of the aimed product was obtained, m.p. : 1 93-1 95 ""C. 
5 Ci9Hi7N304 = 351.369 

Example 44 

l-(4-Trifluoroacetylamlnopheriyl)-3-trifluoroacetyl-4-metliyl-7^methxlenedIoxy-3,^^ 
10 azepine 

1.48 g (5 mmol) of 1-(4-aminophenyl)'4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine were dis- 
solved in 30 ml of anhydrous chloroform, then 2.1 ml (15 mmol) of triethylamine and at 20-25 2.12 ml (15 mmol) of 
trif luoroacetic anhydride were added and the reaction mixture was stirred for 2.5 hours, then extracted first with 2x30 ml 
15 of water and thereafter with 20 ml of 5 % hydrochloric acid. The organic layer was dried over anhydrous sodium sulfate, 
evaporated under reduced pressure and the amorphous residue was recrystallized from 10 ml of 70 % ethanol to give 
1 .41 g (57.9 %) of the aimed diacyl derivative. m.p. 1 77-1 78 •C. 
C2iHi5F6N304 = 487.363 

20 Example 45 

1-(4-Propionylaminophenyl)-3-propionyi-4-methyl-7,8-methylenedioxy-3,4-dihydro^^ 

The process described in Example 44 was followed, except that 1 1 .2 mmol of both triethylamine and propionic acid 
25 anhydride were used and the crystalline residue was recrystallized first from 1 5 ml of 50 % ethanol, then from 1 1 .5 ml 
of 99 % ethanol to give 2.48 g (60.9 %) of the aimed product, m.p.: 152-154 ''C. 
C23H25N304 = 407.477 

Examples 46 to 65 

30 

Other diacyl derivatives of the general formula (I), wherein R = acyl group. = = H. R^ = CH3 and R"* = acyl 
group, where R and R"^ are the same or different, are presented in Table 10. These compounds were prepared partly 
from compounds of the general formula (III), wherein R = R"" = R^ = H and R^ = acyl group; and partiy from new com- 
pounds of the general formula (I), wherein R = acyl group. R^ = R^ = = R^ = H and R^ = CH3, according to processes 
35 defined in the preceding examples. 

The preparation of starting substances of general formula (I II), wherein R = r1 = R^ s H and R"^ s acyl group is illus- 
trated in detail below on the derivative bearing acetyl group as R^: 

1-(4-Acetylaminophenyl)^methyl-7,8-methylenedioxy-3,4-diriydro-5H-2,3-benzodiazepm^ 

40 

Method A) 

To a solution containing 6.0 g (20 mmol) 1 ■(4-amino-phenyl)-4-metiiyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-ben- 
zodiazepine in 30 ml of ethyl acetate 1 .38 ml (21 mmol) of methanesuifonic acid were added. The crystalline precipitate 
45 was filtered and washed with 5 x 5 ml of ethyl acetate. The dry weight of the product was 7.37 g, m.p.: it sintered above 
1 90 ""C and weakly decomposed at 210-212 ""C. The thus-obtained methanesuHbnate salt of the starting substance was 
acetylated as follows: 

7.37 g of tiie powdered salt were suspended in 1 10 ml of acetic anhydride, the suspension was stined at room 
temperature for 2 hours, then the crystalline precipitate was filtered, washed with 5 x 10 ml of ethyl acetate and dried to 
50 give 6.54 g of methanesulfbnate salt of the target conpound, m.p. 240-241 ""C (with decomposition). 

The base was liberated from tiie methanesulfbnate salt of the target compound e.g. in the following way: 6.54 g of 
salt were dissolved in 90 ml of water, the solution was clarified by charcoal, tiien 3.6 g of sodium hydrogen carbonate 
were portionwise added to the dear solution. The precipitate was filtered, washed with 5 x 10 ml of water and dried to 
obtain 5.54 g of crude product. After recrystallization from 130 ml of isopropanol. 3.1 1 g (yield 46 %) of product were 
55 obtained, m.p.: 221-223 °C (weak decomposition), the melting point of which inaeased to 223-225 ''C after digesting 
with 15 ml of hot benzene. 
C19H19N3O3 = 337.385 

The hydrochloride salt decomposed at 262-264 ^'C. 
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Method B) 

After dissolving 15.0 g (44.7 mmol) of 1-(4-acetylaminophenyl)-4-methyl-7.8-rnethylenedioxy-5H-2,3-benzodi- 
azepine in 150 mi of pyridine under mild heating. 10.2 g (0.269 mol) of sodium borohydride were added and the mixture 

5 was stirred on an oil bath at a temperature of 100 ""C for 5 hours. Then the reaction mixture was cooled to about 25 
150 ml of water were dropwise added under continuous stimng during 20 minutes, thereafter a mixture containing 180 
nnl of concentrated hydrochloric acid and 265 mi of water was added while cooling with ice-water. A yellowish suspen- 
sion was formed. The precipitate was filtered, washed with 5 x 20 ml of water and dried to yield 1 5.2 g of salt. m.p. above 
250 °C. In order to liberate the base, this salt was suspended in 1 50 ml of 50 % ethanol and then 5.7 g of sodium hydro- 

10 gen carbonate were portionwise added while stirring. The thus-formed suspension was filtered after 30 minutes, 
washed successively with 3 x 1 0 ml of 50 % ethanol, 5 x 20 ml of water, finally with 20 ml of 50 % ethanol and dried to 
obtain 10.95 g of a crude product, m.p.: 218-220 ''C (weak decomposition). After digesting this crude product with 50 
nrti of hot isopropanol and then with 100 ml of hot 99.5 % ethanol. 8.63 g (57.2 %) of the aimed compound were 
obtained, m.p.: 220-222 ^'C (weak decomposition). 

IS Physical characteristics of otiier 1-(4-acylamino-phenyl)-4-methyl-7.8-metiiylenediQxy-3.4-dihydro-5H-2.3 -benzo- 
diazepine are as follows: 



R^-Analogue 


M.p. 


Propionyl 
Benzoyl 
Phenylacetyl 
PivaloyI 


237-239 

247-248 (decomp.) 
213-215 (decomp.) 
132-135 (decomp.) 
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Table 10 





Compounds of the general formula (1), wherein = = H, = CH3, R and R^ are acyl groups 


5 




n 




WlCU III ly 1 1 ICIICI ICII E^AAI 1 1' 

pleNa 


1 ui 

Example No. 


IVI .fj, \J 




46 


COCH3 


CHO 


15(16) 


2. 30 


142-144 


10 


47 


COCF3 


COCH3 


(lll).R* = COCH3 


28.44 


212-214 


48 


COCH3 


COC2H5 


15 (16) 


28.44 


155-157 




49 


COC2H5 


COCH3 


(III). R* = COCH3 


28.44 


168-170 




50 


COCH3 


CO-C(CH3)3 


15(16) 


31 


201-203 


15 


51 


CO-C(CH3)3 


COCH3 


(III), R'* = C0CH3 


31 


138-140 




52 


COCH3 


CO-CH2-OCH3 


15(16) 


2. 30 


118-120 




53 


CO-CH2-OCH3 


COCH3 


(III). R* = C0CH3 


2, 30 


136-138 (d> 




54 


COCH3 


CO-CHg-CN 


15(16) 


2. 30 


149-151 (d) 


55 


CO-CHg-CN 


COCH3 


(III). R* = C0CH3 


2, 30 


128-130 (d) 




56 


CO^eHs 


COCH3 


(III). R* = C0CH3 


31 


154-156 




57 


COCH3 


CO-CsHs 


15(16) 


31 


214-216 


25 


58 


CO-(CH2)3-COOH 


COCH3 


(III). R*oC0CH3 


14 


172-174 




59 


COCH3 


CO-(CH2)3-COOH 


15 (16) 


14 


210-212 (d) . 




60 


CHO 


COC2H5 


(III). R'* = COC2H5 


2 


185-187 


30 


61 


CHO 


CO-C(CH3)3 


(III). R'* = CO-C(CH3)3 


2 


220-221 (d) 




62 


COCH3 


COCF3 


15(16) 


28 


150-152 (d) 




63 


CHO 


CO-CsHg 


(lll).R* = CO-C6H5 


2 


202-203 (d) 




64 


COCH3 


CO-CHg-CeHg 


(III). R'* = CO-CH2-C6H5 


2 


135-137 


35 


65 


COC2H5 


CHO 


18 


2 


140-141 (d) 



(d) » decomposition 



Example 66 

1-(4-Grycylaminophenyl)-4-methyl-7,8-methylened[oxy-5H-2,3-benzodiazeplne 

45 

To a suspension of 2.89 g (5.97 mmol) of 1-(4-phthaloylglycylaminophenyl)-4-methyl-7.8-methylenedroxy-5H-2,3- 
benzodiazepine (Example 79) in 50 ml of methanol 0.6 ml (1 1.9 mmol) of 100 % hydrazine hydrate was added and the 
mixture was refluxed for 2 hours. The reaction mixture was cooled, evaporated under reduced pressure, the partially 
crystalline residue was mixed with 40 ml of dichloromethane. filtered and the by-product was washed with 2x10 ml of 
so dichloromethane. The solution was extracted with 3x1 5 ml of 5 % hydrochloric add. the aqueous layer was made alka- 
line with 24 ml of aqueous 10 % sodium hydroxide, the precipitate fbrmed was filtered, washed with 3x10 ml of distilled 
water and dried at 1 00 ""C to obtain 1 .67 g of raw product. After recrystallization from 73 ml of ethanol 1 .50 g (71 .8 %) 
of the aimed product were obtained, m.p.: 223-225 ''C. 
Ci9Hi8N403» 350.385 

55 

Examples 67 to 78 

Other compounds of the general formula (I), wherein = CH3. = H, and some of their ackJ addition salts, pre- 
pared by the process of Example 66. are presented in Table 11. The salts were prepared by known methods. 
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Table 11 



5 










of Starting 


rial 




67 


- 


- 


CO-(CH2)3-NH2 


80 


198-200 (d) 




68 






DL-CO-CHfCHal-NHo 


81 


155-157 fd) 


10 


69 


- 


- 


DL-CO-CH(CH3)-NH2 


68 


217-219 (d) (H-Fu) 


70 


CO-CH2-NH2 


H 


H 


82 


150-155 




71 


CX5-CH2-NH2 


H 


H 


70 


190-193 (d) (H-Fu) 


15 


72 


DL -C0-CH(CH3)- 
NH2 


H 


H 


84 


193-195 (H-Fu 210- 
213 idW 




73 


COCH3 


H 


CO-CH2-NH2 


88 


210-211 (d) (HCI) 
fbaso 230-232 M)1 




74 


CO-CH2-NH2 


H 


COCH3 


89 


210-212 (d) 


20 


75 


CO-(CH2)3-NH2 


H 


COCH3 


90 


154-156 (d) (Fu) 




76 


(H-Fu), COCH3 


H 


DL-CO-CH(CH3)-NH2 


91 


222-223 (d) (H-Fu) 




77 


DL-C0-CH(CH3). 
NH2 


H 


COCH3 


92 


218-220 (d) 


25 


78 


CX)-CH2-NH2 


H 


CO-CH2-NH2 


93 


202-204 (d) 


30 


Notes: 

H-Fu = hydrogen fumarate (H-fumarate}. 
Fu = fumarate 

The products of Examples 70 to 72 were prepared from the corresponding starting substances in two steps, by 
following first Example 66 and then Example 16. 



55 

Example 79 

1-[4-(N-Phthaloylglycylamino)phenyl]-4-methyl-7,8-mettiylenedioxy-SH-2,3-benzodiazepine 

40 To a solution of 2.0 g (6.88 mmol) of 1-(4-aminophenyt)-4-methyl-7.8-methylenedioxy-5H-2,3-benzodiazeplne in 
dichioromethane 1 .84 g (8.94 mmol) of dicydohexylcarbodiimide and 1 .84 g (8.94 mmol) of powdered phthalimidoace- 
tic acid were added and the reaction mixture was stirred at 25 ""C for 8 hours» then left to stand at 0-5 ''C overnight The 
precipitate formed was filtered, washed with 3x3 ml of dichioromethane and dried at 60-80 *'C to result in 5 g of a prod- 
uct consisting of a mixture of the target product and N.N'-dicyclohexylurea. a by-product. This mixture was purified by 

45 ref luxing with 21 0 ml of ethanol for 30 minutes, filtering the hot mixture and washing with 2x1 0 ml of hot ethanol. there- 
after drying at 100 to obtain 2.42 g (73.3 %) of the aimed product. m.p.: 266-268 ''C (decomp.). 
C27H2oN405 = 480.489 

Example 80 

50 

l-[4-(N-Phthaloyt-Y-aminobutyrylamino)phenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodlazeplne 

By following the process described in Example 79 but using Y-phthalimidobutyric acid, 3.8 g of a mixture were 
obtained, which was combined with the dichioromethane mother liquor extracted previously with 2x40 ml of a 10 % 
55 aqueous sodium cartx)nate solution. After evaporating under reduced pressure the residue was submitted to column 
chromatography [adsorbent: Kieselgel 60 (0.063-2 mm), eluent: ethyl acetatemethanol 4:1]. The evaporation residue 
was triturated with 10 ml of hot ethanol, cooled, filtered, washed with 3x1 ml of ethanol and dried to give 3.12 g (90 %) 
of the aimed product, m.p.: 233-235 ""C (decomp.). 
C29H24N405 = 508.543 
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Example 81 

1-[4-(nA-Phthaloyi-DL-alariylamino)phenyl]-4-methyl-7,8-methylenedio^^ 

The process described in Example 79 was followed, except that N-phthaloyl-DL-alanine (DL-2-phthalimido-propl- 
onic acid) was used. After filtering the slight precipitate formed the filtrate was evaporated, the residue was mixed with 
1 5 ml of dichloromethane, carefully filtered and the clear solution obtained was repeatedly evaporated. The purification 
of the residue was achieved by refluxing it with 60 ml of ethyl acetate. Crystal formation was already started in the hot 
solution. The crystals were filtered at 0-5 °C, the nearly white crystal powder was washed with 3x3 ml of ethyl acetate 
and dried at 100 ""C to give 2.75 g (80.95 %) of the aimed product, m.p.: 243-245 ''C (decomp.). 
C28H22N405 = 494.516 

Example 82 

1-(4-Nitrophenyl)-3-glycyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazeplne 

The process described in Example 66 was followed by using the compound prepared according to Example 85 as 
starting material, but the dichloromethane solution was extracted only with 3x20 ml of distilled water and the organic 
layer was evaporated under reduced pressure. The ay^alline residue was purified by suspending it in 7 ml of ethanol 
to give the pure aimed product in a yield of 86.1 %. m.p.: 201-203 ''C (decomp.). 
C19H18N4O5 = 382.385 

Example 83 

1-(4-NitrophenyO-3-(Y-amInobutyryl)-4-mettiyl-7,8-methylenedioxy-3,4Kliliydr^^ 

By following the process described in Example 82 and using the compound prepared according to Example 86 as 
starting material, a product containing crystal solvent was obtained in a yield of 89.4 %, m.p. 1 10-1 1 2 ^'C (recrystallized 
from 50 % ethanol). 
C2iH22N405 = 410.439 

Example 84 

1-(4-Nftrophenyi)-3-(DL-alanyl)-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodiazepine 

By following the process described in Example 82 and using the compound pepared according to Example 87 the 
aimed compound was obtained, m.p. 220-221 *C (decomp.). 
C2oH2oN405» 396.412 

Examples 85 to 87 

The new intermediates employed In Examples 82 to 84 as starting materials were prepared from the conpound 
prepared according to Example 26 by the process of Example 81 . 

Example 85 

1-(4-Nitrophenyl)-3-(N-phthaloylglycyl)-4-methyl-7^-methylenedloxy-3,4-dihydro-5^ 

Yield: 93.3 %. m.p.: 173-174 »C (decomp.). 
C27H2oN407 = 512.489 

Example 86 

1-(4-Nitit)phenyl)-3-(N-pmhaloyl^-amInobutyryl)-4-methyl-7,8-methylenedioxy-3,4^ 
azeplne 

M.p.: 218-220 
C29H24N407 = 540.543 
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l-(4-Nltrophenyl)-3-(N-pmhaloyi-DL-alanyO-4-methyl-7,8-methylenedioxy-3,4Kli^^ 

M.p.: 210-212 «C 
C28H22N4O7 = 526.516 

Example 88 to 94 

Hie intermediates of the general formula (I), wherein R and/or R4 represent(s) C1.6 acyl group(s) substituted by a 
phthalimido group, are required for the preparation of compounds obtained by using the processes of Examples 73 to 
78 and summarized in Table 12. They were prepared from the compound of Example 15 (16) or from a compound of 
the general formula (ill), wherein R4 is hydrogen (see U.S. patent specification No. 4,835,152) or from 1 '(4'acetylami- 
nophenyl)-4-methyt-7.8'methylen6dioxy-3.4^ihydro-5H-2,3-benzodiazepine described hereinabove (before Table 10) 
by following the process of Example 81 . 

As a matter of course, in Example 93 a twofbid amount of phthaloylglycine and dicydohexytcarbodiimide have to 
be used. Thus. Table 12 lists new compounds of the general formula (I), wherein R and R^ are acyi groups. R^ » » 
H and r2 = CH3. 



Table 12 



Example No. 


R 


R'^ 


M.p. ''C 


88 


COCH3 


CO-CH2-N(CO)2C6H4 


314-316 (d) 


89 


CO-CH2-N{CO)2C6H4 


GOCH3 


204-206 (d) 


90 


CO-(CH2)3-N(CO)2C6H4 


COCH3 


150-152 


91 


COCH3 


DL -CO-CH(CH3).N(CO)2C6H4 


264-266 (d) 


92 


DL -CO-CH(CH3)-N(CO)2C6H4 


COCH3 


245-248 


93 


CO-CH2-N(CO)2C6H4 


CO-CH2-N(CO)2C6H4 


230-232 (d) 


94 


COCH3 


CO-(CH2)3-N(CO)2C6H4 


173-175 


(CO)2C6H4 = phthaloyi: 
N(CO)2C6H4 = phtalimido; 



(d) = decomposition 



Example 95 

1-(4-Amlnophenyl)-3-(7^amlnobiJtyryl)-4-methyl-7^metriylenedioxy-3,4-dihydro-^ 
gen fumarate 

It was prepared from the compound of Example 8a by following Example 16. m.p.: 150-152 ''C (decomp.) 
[C29H25N4O3] • C4H3O4 = 496.531 

Example 96 

1-(4-Amlnophenyl)-3-(4-carboxybutyiylH-methyl-7,8-methyleriedloxy-3,4-dlhydro-5H-2,3^ 
hydrochloride 

It was obtained from the compound of Example 37, according to Example 16. m.p.: 224-226 ^0 (decomp.). 
[C22H24N305]CI » 445.915 



24 



^ EP0 492 485B1 ^ 

Example 97 

l-(4-Trifluoroacetylaminophenyl)-4-metliyl-7,8-methylenedioxy-5H*2,^ 

It was prepared by following Example 2. m.p.: 258-260 ''C (decomp.). 
Ci9Hi4F3N303 = 389.339 

Example 98 

l-(4-Aminophenyl)-3-met)iylcarbamoyl-4-methyl-7^methyleriedloxy-3,4-dihydro-5H-2,3-benz 

It was prepared from 1-(4-nitrophenyi)-3-me%lcarbamoyl-4-methyl-7,8-methylenedioxy-3,4<jihydro-5H-2.3*^ 
zodiazepine according to Exanrple 16. m.p. 199*201 ""C. 
C19H20N4O3 = 352.401 
Hydrochloride m.p. 219-221 (decomp.). 
[Ci9H2iN403]CI = 388.866 

The starting nitro compound was prepared as follows: 

1.1 ml (18.4 mmol) of methyl isocyanate were added to 3.0 g (9.22 mmol) of 1'(4-nitrophenyl)-4-methyl-7,8- 
methy{ene-dioxy*3.4-dihydro-5H-2.3-benzodiazepine (see Example 26) dissolved in 60 ml of dichloromethane and 
stinred for 24 hours, then evaporated under reduced pressure. The crystalline residue was triturated with 30 ml of hot 
ethanol at 80 to 100 ""C to obtain 3.35 g (95 %) of the lemon-yellow aimed product. m.p.: 238-240 "^C (decomp.). 
Ci9Hi8N405» 382.385 

Example 99 

l-(4-Aminophenyl)-3-(l-pyrrolidlnoacetyl)-4-niethyi-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzod 

It was obtained from 1-(4-nitrophenyl)-3-(1-pyrrolidino-acetyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2.3- 
benzodiazepine by following Example 16. m.p.: 212-214 °C. 
C23H26N4O3 = 406.493 

The starting substance was obtained from 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7,8-methylenediQxy-3.4-dihy- 
dro-5H-2,3-benzodiazepine (see Example 116) according to Example 102. m.p.: 189-190 ""C (deoonp.). 
C23H24N405 = 436.477 

Example 100 

1-{4-Amlnophenyl)-3-(N,N-dlmethylglycyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazeplne 
hydrogen f umarate 

It was prepared fr4om 1-(4-nitrophenyl)-3-(N.N-dimethylglycyl)-4-methyl-7,8-methylenedioxy-3^^4-dihydro-5H-2.3- 
benzodizapine according to Example 16. m.p.: 202-204 (decomp.). 
[C2iH25N403]C4H304 = 496.531 

The starting substance was obtained from 1-(4-nltrophenyl)-3-chloroac6tyl-4-methyl-7.8-methylenedioxy-3.4<lihy- 
dro-5H'2.3-benzodiazepine according to the process described in Example 103. m.p.: 158-160 ""C. 
^21^22^405 = 410,439 

Example 101 

1-(4-Chloroacetylaminophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodlazeplne 

It was prepared according to Example 2, except that chloroacetic acid was used. m.p.: 209-214 ^'C (carbonization). 
C19H16CIN3O3S 369.818 

Example 102 

l-[4-(l-Pyrrol!dlnoacetylamino)phenyl]-4-methyl-7,8-methylenedioxy-5H-2,3-benzodlazeplne 

0.71 ml (8.53 mmol) of pyrrolidine was added to a suspension of 1 .5 g (406 mmol) of 1-(4-chloroacetyl-aminophe- 
nyl)-4-methyl-7.8-methylenedioxy-5H-2,3-benzodiazepine in 60 ml of ethanol and the reaction mixture was ref luxed for 
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4 hours, then evaporated under reduced pressure. The residue was treated with water to give a rough product (1 .49 g). 
m.p.: 1 86-188 ""C. After recrystallization from 12 ml of ethanol 1 .22 g (74.4 %) of the aimed product were obtained, m.p.: 

210- 212 *C. 
C23H24N403 = 404.477 

Example 103 

1-[4-(N,N-dimethylglycylamino)phenyl]-4^ethyl-7,&-methylenedioxy^H-2,3-benzodiazep 

After adding 0.66 g (8.12 mmol) of dimethylamine hydrochloride and 1 .86 ml (13.4 mmol) of triethylamine to a sus- 
pension of 1.5 g (4.06 mmol) of 1-(4-chloroacetyl-amlnophenyl)-4-methyl-7,8-methylenedioxy-5H-2.3-benzodiazepine 
in 60 ml of ethanol, the reaction mixture was ref luxed for 8 hours, then evaporated. The residue was dissolved in 30 ml 
of dichloromethane. washed with 20 ml of 4 % NaOH solution, then 2x20 ml of distilled water, dried and evaporated 
under reduced pressure. After treating with water, the crystalline residue was filtered to give 1 .27 g of raw product, m.p. 

21 1- 213 ""C. After recrystallization from 10 ml of ethanol 1.1 g(71.4%)of aimed product were obtained, m.p.: 213-215 
•C. 

C2iH22N406 = 378.439 
Example 104 

1-(4-Methylcarbamoylamlnophenyl)-4-methyl-7,8-methylenedloxy-5H-2,3-benzodiazepine 

0.8 ml (13.4 mmol) of methyl isocyanate was added to a solution containing 1.0 g (3.41 mmol) of 1-(4-aminophe- 
nyl)-4-methyl-7,8-methylenedioxy-5H-2.3-benzodiazepine in 8 ml of dimethylfbrmamide (DMF), then the reaction mix- 
ture was stin-ed at 25 ^^C for 24 hours. After diluting with 80 ml of water, filtering at 5 *C and drying at 60 to 100 ^'C, 1 .06 
g of raw product. m.p.: 204-207 *C (sintering from 160 *C) were obtained which, when recrystallized from 5 ml of etha- 
nol, gave 0.85 g (71 .4 %) of the aimed product. m.p.: 223-224 °C (decomp.); 
C19H18N4O30 350.385 

Example 105 

1-(4-Acetylamlnophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy-3,4-dlhydro-5H-2,3-benzodfazepine 

It was prepared from 1-(4-aminophenyl)-3-methylcarbamoyl-4-metiiyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3- 
benzodiazepine by using the process of Example 42. The raw product was recrystallized from ethyl acetate to give 71 .4 
% of the aimed product, m.p.: 150-152 ^C. 
C2iH22N404 = 394.439 

Example 106 

1-(4-Chloroacetylam^nophel1yl^3-acetyl-4-methyl-7,8-mett1ylened^oxy-3,4-dlhydro-5H-2 

It was prepared from 1 -(4-aminophenyl)-3-acetyl-4-mettiyI-7.8-methylenedioxy-3,4-dihydro-5H-2,3-benzodi- 
azepine by using the process of E^mple 2, m.p.: 139-140 *'C. 
C2iH2oCIN304 = 413.972 

Example 107 

l-[4-(N,N-dlmethylglycylamino}pheriyl]-34icetyl-4-methyl-7,84nethyienedloxy-3,4^ 
azepine 

It was prepared from the product of the preceding Example by using the process described in ExamIe 103. m.p.: 
206-208 •C. 
C23H26N404 = 422.493 
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Example 108 



1-[4-(N,N^Jiethylglycylamino)phenyl]-3-acetyl-4-methyl-7,8-metliylenedioxy-3,^ 
azepine 

It was prepared from 1-(4-chloroacetylamlriophenyO-3-acetyl-4-niethyl-7,8-methylenedioxy-3,4<lihydro 
benzodiazepine and diethylamine by using the process described in Example 102, m.p.: 175-176 ""C. 
C25H3oN404 = 450.547 



l-[4-(1-Pyrrolidinoacetylamino)phenyl]-3-acetyi-4-methyl-7^methylenedioxy-3,4Klihydr^ 
azepfne hydrogen fumarate 

It was prepared from 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7.8-nriethylenedioxy-3,4-dihydro-5H-2.3- 
benzodiazepine by using the process of Exanple 2 and isolated in the form of hydrogen fumarate, m.p.: 181-183 ""C 
(decomp.). 

[C25H29N4O4] • C4H3O4 = 564.607 



1-(4-Acetylamlnopheriyl)-3-chloiioacetyl-4-metfiyl-7,8-methylenedioxy-3,4-dihydr^ 

It was prepared from the compound of general formula (III), wherein = CX>CH3, by using the process of Examie 
2 and chloroacetic acd instead of formic acid, m.p. 138-140 ^'C. 
C2iH2oClN304 = 413,972 

Example 111 

1-[4-(N,N-dietriylglycyiamirio)pheriyl]-4-methyl-7,8-nriethylenedioxy-5H-2,3-benzodlaz^ 

It was prepared from 1-(4-chloroacetylaminophenyl)-4-methyl-7.8-methylenedioxy-5H-2,3*benzodiazepine by 
using the process of Example 102, except that diethylamine was used instead of pyn'olidine. m.p.: 157-158 *'C. 
C23H26N4O3 » 406.493 



l-(4-Acetylamlnopheriyl)-3-cydoprt>panecarbonyl^mettiyl-7^methylenedioxy-3,4-dlh^^ 
azepine 

It was prepared from 1-(4-aminophenyl)-3-cyclopropane-cartx)nyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5l-l- 
2.3--benzodiazepine by using the process of Example 42, m.p.: 242*243 ''C. 
C23H23N3O4 = 405.461 



N^-[4-(3-Methylcait)amoyl-4-methyl-7,8-metliylenedioxy-3,4-dlhydro-5H-2,3-benzodiazepi^ 
methylurea 

After adding 0.5 ml (8.5 mmol) of methyl isocyanate to 0.6 g (1.7 mnfx>l) of 1-(4-aminophenyl)-3-methylcarbamoyl- 
4-methyl-7,8-methy1enedioxy-3.4-dihydro-5H-2,3-benzodiazepine (see Example 98) dissolved in 45 ml of anhydrous 
dichloromethane. the reaction mixture was stin'ed at 25 **C for 6 days. Then the crystalline precipitate was filtered, 
washed with 3x2 ml of dichloromethane and dried at 60 to 80 ""C to obtain 0.55 g (79.7 %) of the pure aimed product. 
m.p.: 181-183 "C. 
C2iH23N504 = 409.455 



Example 109 



Example 110 



Example 112 



Example 113 
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Example 114 

l-(4-Aminophenyl)-3-n-butylcarbamoyl-4-methyl-7,8-met^ 

It was prepared from 1-(4-nrtrophenyO-3-n-bu1ylcai1>amoyi-4-methyl-7,8-methylenedioxy-3,4^ 
zodiazepine, m,p.: 173-175 **C. 
C22H26N403 = 394.482 

The starting substance was prepared as described for the starting substance of Example 98, except that n-butyt 
isocyanate was used instead of methyl isocyanate and the reaction mixture was stirred for 5 days at 25 ""C. m.p. 176- 
178 *»C. 

C22H24N405» 424.466 
Example 115 

1-(4-Glycylaminophenyl)-3-methylcarbamoyl-4-methyl-7,&-methylenedioxy-3,4-dihydro-5H-2,3-benz^ 

It was prepared from 1-[4-(Ni3hthaloy!glycylamino)-phenyO-3-methylcarbamoyl-4-methyl-7.8-methylenedioxy-3.4- 
dihydro-5H-2,3-benzodiazepine by using the process of Example 66 as modified in Example 82, m.p.: 163-165 ''C. 
C2iH23N504 = 409.455 

The starting substance was prepared from 1-(4-amlnophenyl)-3-methylcarbamoyl-4-methyl-7,8-methylenedioxy- 
3.4-dihydro-5H-2,3-benzodiazepine (see Example 98) according to Example 79. m.p. 270-271 ''C (decomp.); 
C29H25N506 = 539.559 

Example 116 

1-(4-Amlnophenyl)-3-(N-methylgiycyl)-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazep 

1 .03 g (15.3 mmol) of methylamine hydrocdhlorlde and 2.64 ml (18.3 mmol) of triethylamine were added to a sus- 
pension containing 1.23 g (3.06 mmol) of 1-(4-nitrophenyl)-3-chloroacetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro- 
5H-2.3-benzodiazepine in 140 ml of ethanol and the reaction mixture was refluxed for 10 hours, then evaporated under 
reduced pressure. The residue was dissolved in 30 ml of chloroform, washed with 20 ml of 4% NaOH solution, then 
2x20 ml of water, dried and evaporated under reduced pressure. The residue was reduced according to the process of 
Example 16 and the product obtained was purified by column chromatography (adsorbent: Kieselgel 60. eluent: meth- 
anol • benzene 4:1). The crude product obtained was triturated with 5 ml of ethyl acetate at 25 ""C to obtain 0.60 g (53.6 
%) of the aimed product, m.p. 198-200 ""C (weakdeconrp.). 
C2oH22N403 = 366.428) 

The starting compound was obtained from 1 -(4-nitrophenyl)-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H-2,3-benzodi- 
azepine (see Examie 26) and chloroacetic acid by using the process of Example 33. m.p. 189-191 ""C (decomp.). 

Ci9Hi6CIN305 = 401.818 

Example 117 

1-[4-(N-metliylglycylamlno)phenyl]-34icetyl-4-niethyl-7,8-methylenedloxy-3,4-dl^ 

1 .31 g (19.5 mmol) of methylamine hydrochloride and 3.24 ml (23.3 mmol) of triethylamine were added to a sus- 
pension containing 1.61 g (3.89 mmol) of 1-(4-chloroacetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4- 
dihydro-5H-2.3-benzodiazepine (see Example 106) in 100 ml of ethanot and the reaction mixture was refluxed for 10 
hours, then evaporated under reduced pressure. The residue was purified by column chromatography (adsorbent: 
Kieselgel 60, eluent: chloroform - methanol 9:1). The crude product was triturated with 3 ml of 50 % ethanol at 25 ''C to 
give 0.61 g (38.6 %) of the aimed product, m.p. : 220-222 ^^C (weak decomp). 
C22H24N404» 408.466 

Example 118 

Preparation of pharmaceutical compositions 

Tablets or divided tablets containing 25 mg of 1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methylenediQxy-3,4-dihy- 
dro-5H-2.3-benzodiazepine (compound of Examples 15 or 16) or 25 mg of 1-(4-acetylaminophenyl)-3-acetyl-4-methyl- 
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7,8-methylenedioxy-3.4-dihydro-5H-2,3-ben20dia2eplne (compound of Example 42) or 25 mg of 1-(4-aminophenyl)-3- 
methytcarbamoyl-4-methyl-7.8-methylenediaxy-3,4<!ihydro^^ (compound of Example 98) each 

as active ingredient were prepared by usual methods. 

a) Composition of one tablet: 



Active ingredient 


25 mg 


Potato starch 


43 mg 


Lactose 


160 mg 


Polyvinylpyrrolidone 


6 mg 


Magnesium stearate 


1 mg 


Talc 


30 mg 



b) An other preferred composition of one tablet: 



Active ingredient 


25 mg 


Lactose 


130 mg 


Maize starch 


25 mg 


Microcrystalline cellulose 


10 mg 


Gelatine 


4 mg 


Talc 


2mg 


Stearin 


1 mg 


Magnesium stearate 


1 mg 



Claims 

Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 

1 . N-Acyl-2,3-benzodiazepine derivatives of the general formula (I) 
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wherein 

R stands for a Ci.g aliphatic acyl group optionally substituted by a methoxy. cyano, carboxyl, amino, C^. 

4 alkytamlno, di(Cv4 alkyl)amino, pyrrolidino, phthalimido or phenyl group, or by one or more hato- 
gen{s); or R is a benzoyl. cyclopropanecariDonyl. 0^.5 alkylcarbamoyi or phenylcarbamoyi group; or R 
is absent when a double bond exists between the N(3) and C(4) atoms; 

R"* means hydrogen; or R^ is absent when a double bond exists between the N(3) and 0(4) atoms; 

R^ means a C1.3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R^ means hydrogen or a C1.4 aliphatic acyl group; 

R^ represents hydrogen; a C^.g aliphatic acyl group optionally substituted by a methoxy, cyano. cartx}xy1. 

amino. 0^.4 alkylamino. di(Ci.4 alkyl)amino. pynolidino phthalimido or phenyl group or by one or more 
halogen(s); as well as a benzoyl, palmitoyl. cyclopropanecarbonyt. C1.5 alkylcarbamoyi or phenylcar- 
bamoyi group; and 

the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 

between the N(3) and C(4) atoms when both R^ and R"^ stand for hydrogen, 

and their stereoisomers as well as acid-addition salts (where possible) of these compounds. 

A conpound selected from the group consisting of 

1-(4-aminophenyO-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine, 
1-(4-aminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy-3,4<lihydro-5H-2,3-benzodiazepine, 
1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2;3-benzodiazepine, 
H4i3ropionylaminophenyl)-3i3ropionyl-4-methyf-7.8-methylenedioxy-3,4<lihydro-5H-2,3-b^ 
1-(4-propionylaminophenyl>-3-acetyl-4-methyl-7,8-methylene-dicxy-3,4<lihydro-5H-2,3-benzodiazepine, 
1-(4-acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylene-dioxy-3,4<lihydro-5H-2,3-benzodiazepine, 
1-(4-propionylaminophenyl)-3-forrriyl-4-methyl-7,8-methylene-dloxy-3,4<Jihydro-5H-2,3-benzodiazepi^^^ 
1-(4-trifluoroacetylaminophenyl)-3-acetyI-4-methyl-7,8-methylenedioxy-3,4<iihydro-5H-2,3-beri20diaze^ 
1-(4-gIycylaminophenyl)-3-acetyl-4-methyI-7,8-methylenedioxy-3.4-dihydro-5H-2,3-benzodia2epine hydro- 
chloride, 

N^-[4-(3-acetyl-4-methyl-7,8-methylenedioxy-3.4-dihydro-5H-2,3-benzodiazepine-1-yl)-phenyq-N^-^ 
rea, 

1-[4-(N.N-dimethylglycylamino)phenyq-3-acetyl-4-methyl-7.8-methylenedioxy-3.4<jihydro-5H-^ 
azepine. 

1-[4-(N,N-diethylglycylamino)phenyl]-3-acetyl-4-methyl-7.8-methylenedioxy-3,4<lihydro-5H-^ 
azepine, 

1-[4-(1-pyrrolidinoacetylamino)phenyQ-3-acetyl-4-methyl-7.8-methylenediQxy-3,4-dihydro-5H-2,3-benzodi- 
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azepine and hydrogen fumarate thereof and 

1-(4-glycylaminophenyl)-3-methylcarbarnoyl-4-methy!-7,8-methylenedioxy-3.4KJihydro-5H-^ 
azepine. 

5 3. A pharmaceutical corrposition, which comprises as active Ingredient a novel N-acyl-2.3-benzodtazepine derivative 
of the general formula (I), wherein R, R\ R^, R^, R^ and the dotted lines are as defined in claim 1 , or a pharma- 
ceutically acceptable acid addition salt thereof in admixture with carriers and/or additives commonly used in the 
pharmaceutical industry. 

10 4. A process for the preparation of the novel N-acyt*2,3-benzodiazepine derivatives of the general formula (I), 



IS 



20 



25 




(I) 



30 

wherein 



R stands for a 0^.5 aliphatic acyl group optionally substituted by a methoxy, cyano, carboxyl. amino. Ci. 

4 alkylaniino. di(Ci.4 alkyl)amino. pyn-olidino. phthalimido or phenyl group, or by one or more halo- 
3S gen(s); or R is a benzoyl, cyclopropanecarbonyl, C^s alkylcart}amc^ or phenylcarbamoyi group; or R 

is absent when a double tx)nd exists between the N(3) and C(4) atoms; 
R^ means hydrogen; or R^ is absent when a double kxsnd exists between the N(3) and C(4> atoms; 

R^ means a 0^.3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) 
40 atoms; 

R^ means hydrogen or a C1.4 aliphatic acyl group; 

R^ represents hydrogen; a C^.^ aliphatic acyl group optionally substituted by a methoxy. cyano. cartx>xyl. 

amino. C1.4 alkylamino, di(Ci.4 alkyl}amino. pyn-olidino. phthalimido or phenyl group or by one or 
more halogen(s); as well as a benzoyl, palmitoyi, cyclopropanecarbonyl. alkylcarbamoyt or phe- 
45 nylcarbamoyi group; and 



the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R^ and stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 



55 
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with a C1.6 aliphatic carboxylic acid optionally substituted by a methoxy. cyano, CcUboxyl or phenyl group or by 
one or more halogen(s); or with benzoic. cyclopropanecart>oxylic or palmitic acid or with a reactive derivative 
thereof; and. if desired, reacting a new compound of general formula (I) thus obtained, wherein means a 
C^e aliphatic acyl group substituted by a halogen, with a 0^.4 alkylamine, di(Ci.4 alkyl)amine or pynrolidine, 
to obtain compounds of the general formula (I), wherein R^. and the dotted lines are as defined above. R^ 
means a C1.6 aliphatic acyl group.optionally substituted by a methoxy, cyano. carboxy. phenyl, C1.4 alkylamino, 
di(Ci.4 alkyl)amino or pyrroiidino group or one or more halogen(s); or a benzoyl, cyclopropanecartx)nyl or 
palmitoyi group; R and R^ are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 




wherein is as defined above, with a C1.6 aliphatic carboxylic acid, optionally substituted by a methoxy, 
cyano. carboxy or phenyl group or by one or more halogen(s); or with benzoic or cydopropanecarisoxylic acid 
or with a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein R"^ means a C1.6 aliphatic acyl group substituted by a halogen, with a alkylaniine, di(Ci. 
4 alkyl)amine or pyrrolidine, 

to otrtain compounds of the general formula (I), wherein R\ R^, R^. R"* and the dotted lines are as defined 
above. R means a 0^.5 aliphatic acyl group, optionally substituted by a methoxy. cyano. carboxy. phenyl, 0^4 
alkylamino. di(Ci^ alkyl)amino or pyrroiidino group, or one or more halogen(s>; or a benzoyl or a cyclopropane- 
cartK)nyl group; and no double bond exists between the N(3) and C(4) atoms; or 
c) acylating a compound of formula (II) with an Ni3hthaloylamino acid of tiie general formula (VI). 
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(CH L— COOH 




(VI) 



wherein stands for hydrogen or a 0^4 alkyi group and n is 1 in case of a-amino adds, whereas means 
hydrogen and n is an integer of 2 to 5 in case of p*e amino acids, and, if desired, removing the phthaloyi group, 
to obtain compounds of the general formula (I), wherein and the dotted lines are as defined above, R^ 
means hydrogen, R^ stands for a C^.g aliphatic acyl group substituted by an amino or phthalimido group, both 
R and R^ are absent, and a double bond is present between the N(3) and C(4) atoms; or 

d) acylating a compound of the general formula (III), wherein R"^ is as defined above, with an N-phthaioylamino 
acid of the general formula (VI). wherein R^ stands for hydrogen or a 0^.4 alkyI group and n is 1 in case of a- 
amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-e amino acids, and, if 
desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein R\ R^ and the 
dotted lines are as defined above, R^ means hydrogen, is as defined above except hydrogen. R stands fbr 
a aliphatic acyl group substituted by an amino or phthalimido group and no double bond is present 
between the N(3) and C(4) atoms; or 

e) reacting a compound of the formula (II) with a C1.5 alkyI isocyanate or phenyl isocyanate, to obtain com- 
pounds of the general formula (I), wherein R^ and the dotted lines are as defined above, R^ means hydrogen, 
R^ represents a C1.5 alkylcarbamoyi or phenylcarbanrK)yl group, R and R^ are absent and a double bond is 
present between the N(3) and C(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R"^ is defined as above, with a C1.5 alkyI isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ and the dotted lines are 
as defined above, R^ means hydrogen, R^ is as defined above except hydrogen, R stands for a C-|.5 alkylcar- 
banx)yl or phenylcarbamoyi group and no double bond is present between the N(3) and C(4) atoms; or 

g) selectively reducing a nitro compound of the fbrmula (IV) 



CH3 




(IV) 



N02 



to a novel compound of the general formula (V) 
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wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using 
any of the above processes b). d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
eral formula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein R^ stands for hydrogen, by using any of 
the above processes b), d) or f). to obtain compounds of the general formula (I), wherein R\ R^ and R^ repre- 
sent hydrogen. R^, R and the dotted lines are as defined above and no double bond is present between the 
N(3) and C(4) atoms; or 

h) acylating a new compound of the general formula (I), wherein R, R^ , R^ and the dotted lines are as defined 
above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C^. 
6 aliphatic carboxylic acid, optionally substituted by a methoxy, cyano or cartx>xy group or by one or more hal- 
ogen(s); or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R\ R^. R^ and the dotted lines are as defined above, R and R^ represent a C1.6 aliphatic acyl 
group optionally substituted by a methoxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R\ R^ and the dotted lines are as delined 
above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4). atoms, with a Ci. 
5 alkyi isocyanate or phenyl isocyanate. to obtain conpounds of the general formula (I), wherein R\ R^ and 
the dotted lines are as defined above, R stands for a C1.6 aliphatic acyl group, optionally substituted by a meth- 
oxy, cyano or carboxy group, or by one or more halogen(s); or a benzoyl group; R^ stands for hydrogen; R^ rep- 
resents a C1.5 alkylcart^amoyl or phenylcarbamoyi group and no double bond is present between the N(3) and 
C(4) atoms: or 

j) acylating a new compound of the general formula (t), wherein R\ and the dotted tines are as defined 
above, R^ and R"^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI). wherein R^ stands for hydrogen or a 0^.4 alkyI group and n is 
1 in case of a-amino acids, whereas R^ means hydrogen and n is an integer of 2 to 5 in case of p-£ amino 
acids, and, if desired, removing the phthaloyl group, to obtain compounds of the general formula (I), wherein 
R^ . R^ and the dotted lines are as defined above. R represents a Ci.6 aliphatic acyl group optionally substituted 
by a methoxy, cyano or carljoxy group or by one or more halogen(s); or a benzoyl group; R^ stands for hydro- 
gen, R^ represents a 0^.6 aliphatic acyl group substituted by an amino or phthalimido group and no double 
bond is present between the N(3) and C(4) atoms, 

and. if desired, transforming a base of the general fbrmula (I), obtained by any of the above processes a) to j). to 
an acid-addition salt. 

A process as claimed in claim 4, process a) or b). which'comprises carrying out the acylation in a suitable solvent, 
preferably dichloromethane, with a cartxjxylic acid in the presence of dicyclohexylcartxxJiimide at a tenrq3erature 
between 10 ""C and 30 ""C. 

A process as claimed in claim 4. process a) or b). which comprises canying out the acylation in the presence or 
absence of a solv&it by using a cart^oxylic acid anhydride, mixed anhydride or acyl chloride, optionally in the pres- 
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ence of an add-binding agent at a temperature between 0 ""C and 150 ''C. 

7. A process as claimed in daim 6. which comprises carrying out the reaction in chloroform or dichloromethane. 

8. A process as daimed in claim 4, process e) or f), which comprises candying out the additive acylation by using a 
suitable alkyi or phenyl isocyanate in dimethyHbnmamide, benzene or dichloromethane at a temperature between 
15 *C and 100 

9. A process as claimed In claim 4, process g). which comprises carrying out the selective reduction of the nitro com- 
pound of formula (IV) using sodium borohydride in a C1.4 aliphatic alcohol solution. 

10. A process as daimed in daim 4. process g) or daim 6, which comprises redudng the nitro group of a compound 
of the general formula (V) in a methandic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 ""C and 65 ""C. 

11. A process for the preparation of the pharmaceutical composition according to claim 3. which conrprises as active 
ingredient a novel N-acyl-2.3-benzodia2epine derivative of the general formula (I), wherein R. R*". R^. R^, R^ and 
the dotted lines are as defined in claim 1 , or a pharmaceutically acceptable add addition salt thereof, with carriers 
and/or additives commonly used in the pharmaceutical industry and transforming them to a pharmaceutical com- 
position. 

12. The use of the compounds prepared according to claims 1 to 8 for preparing medicaments, particularly such block- 
ing one or more excitatory amino add receptors in mammals in need of decreased excitatory amino acid neuro- 
transmission, or such for treating epilepsy in mammals, or such for treating spasms of the skeletal musculature in 
mammals by muscle-relaxing or for treating cerebral ischaemia (stroke) in mammals. 

13. N-Acyl-2,3-benzodiazepine derivatives of the general formula V, as given in claim 4. 
wherein 

R means hydrogen or a 0^.5 aliphatic acyl group; optionally substituted by a methoxy. cyano, carboxyl, amino, 
C1.4 alkytamino, di(Ci.4 alkyl)amino, pyrrolidine, phthalimido or phenyl group, or by one or more halogen(s); 
or R is a benzoyl, cydopropanecarbonyl. 0^.5 alkylcarbamoyi or phenylcart>amoyl group. 

Claims for the following Contracting States : GR, ES 

1 . A process for the preparation of N-acyl-2,3-benzodiazepine derivatives of the general formula (t). 




0 



0 



1 

c= 



S ^ 4' 




(I) 




wherein 
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R stands for a C^e aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxyl, amino, 

4 alkylamino. di(Ci.4 alkyl)amino, pyn'olidino. phthalimido or phenyl group, or by one or niore halo- 
gen(s); or R is a benzoyl, cyclopropanecartx)nyl, C1.5 alkylcarbamoyi or phenylcarbamoyi group; or R 
is absent when a double bond exists between the N(3) and C(4) atonis; 

R^ means hydrogen; or R^ is absent when a double bond exists between the N(3) and C(4) atoms; 

R^ means a C1.3 alkyi group; or 

R^ and R^ together stand for a methylene group and no double bond is present between the N(3) and C(4) 
atoms; 

R^ means hydrogen or a C1.4 aliphatic acyl group; 

R^ represents hydrogen; a C1.6 aliphatic acyl group optionally substituted by a methoxy. cyano. carboxyl. 

amino, C1.4 alkylamino. di(Cv4 alkyl)amino. pynrolidlno. phthalimido or phenyl group or by one or 
more ha!ogen(s); as well as a benzoyl, palmitoyi, cyclopropanecarbonyl. C1.5 alkylcarbamoyi or phe- 
nylcart^amoyl group; and 



the dotted lines represent valence bonds optionally being present, with the proviso that no double bond exists 
between the N(3) and C(4) atoms when both R^ and R^ stand for hydrogen, 
and their stereoisomers as well as acid addition salts, which comprises 

a) acylating a compound of formula (II) 




(II) 



NH2 



with a C1.6 aliphatic carboxylic acid, optionally substituted by a methoxy, cyano, carboxyl or phenyl group or by 
one or more halogen(s); or with benzoic, cyclopropanecarboxyiic or palmitic acid or with a reactive derivative 
thereof; and. if desired, reacting a new compound of general formula (I) thus obtained, wherein R^ means a 
C1.6 aliphatic acyl group substituted by a halogen, with a C1.4 alkylamine, di(Ci.4 alkyl)amine or pyrolidine, 
to obtain compounds of the general formula (I), wherein R^. R^ and the dotted lines are as defined above, R^ 
means a 0^.$ aliphatic acyl group,optionalIy substituted by a methoxy. cyano. carboxy, phenyl, C1.4 alkylamino. 
di(C^.4 alkyl)amino or pyrrolidino group or one or more halogen(s); or a benzoyl, cyclopropanecart^nyl or 
palmitoyt group; R and R^ are absent and a double bond is present between the N(3) and C(4) atoms; 
b) acylating a compound of the general formula (III), 
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CH3 



H2C, 



/ 




NH 



(III) 



wherein R"^ is as defined above, with a C^-e aliphatic carboxylic acid, optionally substituted by a methoxy, 
cyano, carboxy or phenyl group or by one or more halogen(s>; or with benzoic or cydopropanecarboxylic acid 
or with a reactive derivative thereof; and. if desired, reacting a new compound of general formula (I) thus 
obtained, wherein means a C^e aliphatic acyl group substituted by a halogen, with a C^4 alkylamine, di(Ci. 
4 alkyl)amine or pyrrolidine, 

to obtain compounds of the genera! formula (1). wherein R\ R^. R^. R"* and the dotted lines are as defined 
above. R means a C1.6 aliphatic acyl group, optionally substituted by a methoxy, cyano, carboxy, phenyl, G1.4 
alkylamino. di(Ci .4 alkyl)amino or pyrrolidino group, or one or more halogen(s); or a benzoyl or a cyclopropane- 
carbonyl group; and no double bond exists between the N(3) and 0(4) atoms; or 
c) acylating a compound of formula (II) with an N-phthaloylamino acid of the general formula (Vi), 



wherein R^ stands for hydrogen or a Ct^ alkyi group and n is 1 in case of a-amino adds, whereas R^ means 
hydrogen and n is an integer of 2 to 5 In case of p-e amino acids, and. if desired, removing the phthaloyi group, 
to obtain compounds of the general formula (I), wherein R^ and the dotted lines are as defined above. R^ 
means hydrogen, R"^ stands for a 0^.6 aliphatic acyl group substituted by an amino or phthaiimido group, both 
R and R^ are absent, and a double bond is present between the N(3) and 0(4) atonrYs; or 

d) acylating a compound of the general formula (III), wherein R"^ is as defined above, with an N-phthaloyiamino 
acid of the general formula (VI). wherein R^ stands for hydrogen or a O1.4 alkyI group and n is 1 in case of a- 
amino acids, whereas R^ means hydrogen and n is an Integer of 2 to 5 in case of p-e amino acids, and. if 
desired, removing the phthaloyi group, to obtain compounds of the general formula (I), wherein R\ R^ and the 
dotted lines are as defined above. R^ means hydrogen, R^ Is as defined above except hydrogen. R stands for 
a O1.6 aliphatic acyl group substituted by an amino or phthaiimido group and no double bond is present 
between the N(3) and 0(4) atoms; or 

e) reacting a compound of the formula (II) with a 0^.5 alky! isocyanate or phenyl isocyanate, to obtain com- 
pounds of the general formula (I), wherein R^ and the dotted lines are as defined above. R^ means hydrogen. 
R"^ represents a 0^.5 alkylcarbamoyi or phenylcart)amoyl group. R and R^ are absent and a double bond is 
present between the N(3) and 0(4) atoms; or 

f) reacting a compound of the general formula (III), wherein R^ is defined as above, with a O1.5 alkyi isocyanate 
or phenyl isocyanate, to obtain compounds of the general formula (I), wherein R\ R^ and the dotted lines are 



.0 




(VI) 
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as defined above. means hydrogen. R"^ is as defined above except hydrogen. R stands for a C1.5 alkylcar- 
bamoyi or phenylcarbanwyl group and no double bond is present between the N(3) and C(4) atonns; or 
g) selectively reducing a nitro compound of the formula (IV) 




(IV) 



to a novel compound of the general formula (V) 




NO2 

wherein R means hydrogen, then either acylating the compound of general formula (V) thus obtained by using 
any of the above processes b). d) or f) and reducing the nitro group of the thus-obtained new compound of gen- 
eral formula (V), wherein R is as defined above, to an amino group, or first reducing the nitro group and then 
acylating the compound of general formula (III) thus obtained, wherein R^ stands for hydrogen, by using any of 
the above processes b), d) or f). to obtain compounds of the general formula (I), wherein r\ R^ and R"^ repre- 
sent hydrogen. R^, R and the dotted lines are as defined above and no double bond is present between the 
N(3) and C(4) atoms: or 

h) acylating a new compound of the genera) formula (I), wherein R. R^ , R^ and the dotted lines are as defined 
above, R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C^. 
6 aliphatic carboxylic add.optionally substituted by a methoxy. cyano or carboxy group or by one or more hal- 
ogen(s}; or with benzoic acid; or with a reactive derivative thereof, to obtain compounds of the general formula 
(I), wherein R\ R^, R^ and the dotted lines are as defined above. R and R^ represent a C^g aliphatic acyl 
group, optionally substituted by a methoxy. cyano or carboxy group, or by one or more halogen(s); or a benzoyl 
group; and no double bond is present between the N(3) and C(4) atoms; or 

i) reacting a new compound of the general formula (I), wherein R, R\ R^ and the dotted lines are as defined 
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above. and mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with a C^. 
5 alkyi isocyanate or phenyl isocyanate. to obtain compounds of the general formula (I), wherein R\ R^ and 
the dotted lines are as defined above, R stands for a C^.e aliphatic acyl group, optionally substituted by a meth- 
oxy. cyano or cart)oxy group, or by one or more halogen(s); or a benzoyl group: R^ stands for hydrogen; R^ rep- 
s' resents a C1.5 akylcarbamoyt or phenytcart>amoyl group and no double bond is present between the N(3) and 
C(4) atoms; or 

j) acylating a new compound of the general formula (I), wherein R\ R^ and the dotted lines are as defined 
above. R^ and R^ mean hydrogen and no double bond is present between the N(3) and C(4) atoms, with an N- 
phthaloylamino acid of the general formula (VI), wherein R^ stands for hydrogen or a alkyI group and n is 

10 1 in case of a-amino acids, whereas R® means hydrogen and n is an integer of 2 to 5 in case of p-e amino 

acids, and, if desired, removing the phthaloyl group, to obtain compounds of the general formula (0. wherein 
R\ R^ and the dotted lines are as defined above, R represents a C^.s aliphatic acyl group, optionally substi- 
tuted by a methoxy, cyano or carboxy group or by one or more halogen(s); or a benzoyl group; R^ stands for 
hydrogen. R^ represents a 0^.5 aliphatic acyl group substituted by an amino or phthalimido group and no dou- 

15 ble bond is present between the N(3) and C(4) atoms. 

and. if desired, transforming a base of the general formula (I), obtained by any of the above processes a) to D. to 
an acid-addition salt. 

A process as claimed in claim 1 . process a) or b). which comprises carrying out the acylatlon in a suitable solvent, 
preferably dichloromethane. with a carboxylic acid in the presence of dicyclohexylcarbodiimide at a temperature 
between 10 ^"0 and 30 ^'C. 

A process as claimed in claim 1, process a) or b), which comprises carrying out the acylation in the presence or 
absence of a solvent by using a carboxylic acid anhydride, mixed anhydride or acyl chloride, optionally In the pres- 
ence of an acid-binding agent at a temperature between 0 '^C and 150 ^C. 

A process as claimed in claim 3. which comprises candying out the reaction in chloroform or dichloromethane. 

A process as claimed in claim 1 , process e) or f). which comprises carrying out the additive acylation by using a 
suitable alkyI or phenyl isocyanate in dimethylformamide, benzene or dichloromethane at a temperature between 
15 and 100 '^C. 

A process as claimed in claim 1 . process g). which comprises carrying out the selective reduction of the nitro com- 
pound of formula (IV) using sodium borohydride in a C1.4 aliphatic alcohol solution. 

A process as claimed in daim 1 . process g) or claim 3. which comprises reducing the nitro group of a compound 
of the general formula (V) in a methanolic medium by using hydrazine or hydrazine hydrate in the presence of 
Raney nickel or palladium as catalyst at a temperature between 10 ^'C and 65 ""C. 

A process according to anyone of claims 1 to 7. characterized in that a compound selected from the group consist- 
ing of 

1-(4-aminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine, 
45 1-(4-aminophenyl)-3-propionyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine. 
1-(4-acetylaminophenyl)-3-acetyl-4-methyl-7.8-methylenediOKy-3.4<lihydro-5H-2.345enz^ 
1-(4-propionylaminophenyi)-3-propionyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodla2epine. 
1-(4-propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylene-dioxy-3,4-dihydro-5H-2,3-benzodiazeplne. 
1-(4-acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylene-dioxy-3,4-dihydro-5H-2,3-benzodiazepine. 
50 1-(4-propionylaminophenyl)-3-fornriyl-4-methyl-7,8-methylene-dioxy-3,4<lihydro-5H-2,3-benzodiazepi^^ 
1-(4-trifluoroacetytaminophenyl)-3-acetyl-4-methyl-7.8-methylenedioxy-3.4<lihydro-5H-2.3-benzod^ 
1-(4-glycylaminophenyl)-3-acetyl-4-methyl-7,8-methylenedioxy-3,4-dihydro-5H-2,3-benzodiazepine hydro- 
chloride. 

N''-[4-(3-acetyl-4-methyl-7,8-methylenedioxy-3.4<!ihydro-5H-2,3-benzodiazepine-1-yOl^henyO-N^-methylu 
55 rea. 

1-[4-(N.N-dimethylglycylamino)phenyl]-3-acetyl-4-methyl-7.8-methylenedioxy-3.4-dihydro-5H-2.3-benzod^ 
azepine, 

1-[4-(N.N-diethylgIycylamino)phenyO-3-acetyl-4-methyl-7,8-methylenediaxy-3.4-dihydro-5H-2,3-benz^^^ 
azepine. 
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1-[4-{1-pyrrolidinoacetylamino)phenyO-3-acetyl-4-methyl-7,8-methylenedioxy-3,4^ 
azepine and hydrogen funiarate thereof and 

1-{4-glycylanriinophenyl)-3-niethylcarbanfioyl-4-methyl-7,8-niethylenediaxy-3,4<lih^ 
azepine is prepared. 

9. A process for the preparation of a pharmaceutical composition which comprises as active ingredient a novel N-acyl- 
2,3-benzodiazepine derivative of the general formula (1). wherein R, R\ R^, R^. R^ and the dotted lines are as 
defined in claim 1. or a pharmaceutically acceptable acid addition salt thereof in admixture witii canriers and/or 
additives commonly used in tiie pharmaceutical industry, characterized by admixing as active ingredient a novel N- 
acyl-2,3-benzodiazepine derivative of tiie general formula (I), wherein R, R"" ^ R^, R^ R^ and the dotted lines are as 
defined in claim 1 . or a pharmaceutically acceptable acid addition salt thereof, prepared by using any of process 
variants a) to j) as claimed in claim 1 , witii can-iers and/or additives commonly used in the pharmaceutical industry 
and tiransfbrming them to a pharmaceutical composition. 

10. A process according to claim 9. characterized in that conpositions for blocking one or more exdtatory amino acid 
receptors in mammals in need of decreased exdtatory amino acid neurotransmission, or for treating epilepsy in 
mammals, or for treating spasms of the skeletal musculature in mammals by muscle-relaxing or for treating cere- 
bral ischaemia (stroke) in mammals are prepared. 

1 1 . A process for preparing N-acyl-2.3-benzodiazepine derivatives of the general formula V, as given in claim 1 . 
wherein 

R means hydrogen or a C^.s aliphatic acyl group, optionally substituted by a metiioxy. cyano, cartx>xyl. amino. 
C1.4 alkylamino, di(Ci.4 alkyl)amino. pyrrolidine, phthalimkio or phenyl group, or by one or more halogen(s); 
or R is a benzoyl. cyclopropanecartx>nyl, C1.5 alkylcarfoamoyi or phenylcarbamoyi group. 

characterized by selectively reducing a nitro compound of the formula selectively reducing a nrtro compound of the 
formula (IV) 




(IV). 



NO2 



PatentansprQche 



PatentansprQchefOr fblgende Vertragsstaaten : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE 



1 . N-Acyl-2.3'benzodiazepin-Derivate der allgemeinen Formel (I), 
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worin 

R eine atiphatische Acylgruppe. die gegebenenfalls durch eine Methoxy-, Cyano-, Carboxyl-, 

Amino-. C1.4 Alkylamino-, di(Ci.4 Alkyl)-amino-, Pyrrolidino-. Phthalimldo- Oder Phenylgruppe Oder 
durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; Oder 

R eine Benzoyl-, Cyclopropancarbonyl-. C1.5 Alkylcartamoyt- oder Phenylcarbamoylgruppe bedeutet; 

Oder 

R abwesend ist. wenn zwischen den N(3) und 0(4) Atomen eine Doppelbindung existiert; 

R^ ein Wasserstoffatom bedeutet; oder 

R^ abwesend ist, wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R2 eine C^s Alkylgruppe bedeutet; oder 

R^ und R^ zusammen for eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
R^ Wasserstoffatom oder eine C1.4 aliphatische Acylgruppe bedeutet; 

R^ ein Wasserstoffatom; eine Ci.e aliphatische Acylgruppe. die gegebenfalls durch eine Methoxy-. 

Cyano-. Carboxyl-. Amino-. C1.4 Alkylamino-. Di(Ct.4 alkyl)-amino-. Pyrrolidino-, Phthalimido- oder 
Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie eine 
Benzoyl-, PalmitoyI, Cyclopropancarbonyl-, C^s AlkylcarbamoyI- oder Phenylcart>amoylgruppe 
bedeutet; und 

die gestrichelten Linien gegebenefalls anwesende Valenzbindungen bedeuten, mit der BeschrSnkung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R3 als auch R4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomere sowie die Sdureadditionssaize (wenn mOglich>dieser Verbindungen. 

Eine Verbindung gew&hit aus der Gruppe. die aus folgenden Verbindungen besteht: 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3.4-dihydro-5H-2,3-benzodiazepin. 

1-(4-Aminophenyl)-3-propionyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Acetylaminophenyl)-3-acetyt-4-methyl-7,8-methy!endioxy-3,4-dihydro-5H-2,3-benzodiazepin. 

1-(4-Propionylaminophenyt)-3-propionyi-4-methyl-7,8-methylendioxy-3.4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylendiQxy-3.4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Acetylaminophenyl)-3-propionyl-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin. 

1-(4-Propionylaminophenyl)-3-formyl-4-methyi-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin. 

1-(4-Trifluoracetylaminophenyl)-3-acetyt-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2.3-benzodia^ 

1-(4-Glycyfaminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin hydrochlo- 

rid. 

N^-t4-(3-Acetyl-4-methyl-7.8-methylendioxy-3.4-dihydro-5H-2.3-benzodiazepin-1-yl)-phenyn-N^-methylw 
mid. 

1-[4-(N.N-Dimethylglycylamino)i3henyO-3-acetyl-4-methyl-7,8-methylendiaxy-3.4<Jihydro-5H-2,3-benzodi^^ 
pin. 
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H4-(N.N<fiethylglycylamino)-phenyl]-3-acetyl-4-me%I-7.8-methylendioxy-3.4K^ 
pin. 

1-[4-(1-Pyrrolidinoacety(amino)iDhenyO-3-acetyl-4-methyl-7,8-metlTylerxl 
pin und sein Wasserstoff-fumarat und 

1-(4-Glycylaminophenyl)-3-niethyl-carbanTOyf-4-nriethyl-73-melhylendiQ^^ 

Eine pharmazeutische Komposition, die als aktive Komponente ein neues N-Acyl-2.3-benzodiazepin-Derivat der 
allgemeinen Forme! (I), worin R. R\ R^, R^. R^ und die gestrichelten Linien wie im Patentanspruch 1 definiert sind. 
Oder ein pharmazeutisch annehmbares Sdureadditionssalz davon, gemischt nut in der pharmazeutischen Industrie 
allgemein venA^endeten Trdgerstoffen und/oder Zusatzstoffen, enthait. 

Verfahren zur Herstellung der neuen N-Acyl-2.3-benzodiazepin-Derivate der allgemeinen Formel (1), 



r2 




worin 



R eine Ci.6 aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy*. Cyano-. Carboxyl-, 

Amino-, Alkylamino-, Di(C-|.4 alkyl)-amino-, Pyrrolidino-, Phthalimido- Oder Phenylgruppe Oder 
durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; Oder R eine Benzoyl-, Cyclopro- 
pancarbonyl-, 0^.5 AlkylcarbamoyI- oder Phenylcarbamoylgruppe bedeutet; Oder R abwesend ist. 
wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

R^ Wasserstoffatom bedeutet; Oder R^ abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

R^ eine Ci.aAlkylgruppe bedeutet; Oder 

R^ und R2 zusammen fur eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
r3 Wasserstoffatom oder eine C-i .4 aliphatische Acylgruppe bedeutet; 

R^ ein Wasserstoffatom; eine 0^.5 aliphatische Acylgruppe. die gegebenfalls durch eine Methoxy-, 

Cyano-. Carboxyl-. Amino-, C1.4 Alkylamino-. Di(Ci.4a alkyl)-amino-. Pyn^olidino-. Phthalimido- oder 
Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie R^ eine 
Benzoyl-, PalmitoyI, Cyclopropancart>onyl-. C1.5 Alkylcart>amoyt- oder Phenylcarbamoylgruppe 
bedeutet; und 

die gestrlchelten LJnien gegebenenfalls anwesende Valenzbindungen bedeuten, mit der Beschrdnkung, dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R3 als auch R4 Wasserstoff bedeu- 
ten. 

und ihre Stereoisomere sowie die Sdureadditionssalze, dadurch gekennzeichnet. dass 
a) eine Veitindung der Formel (II) 
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(II) 



NH2 



mit einer aliphatischen Carboxylsdure. die gegebenlalls durch eine Methoxy-, Cyano*. Carfooxyt- oder 
Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit Benzoesdure. Cyclopro- 
pancarboxylsdure Oder Palmitinsdure oder mit einem reaktionsfahigen Derivat davon acyliert wird; und 
gewunschtenfalls eine derart erhaitene neue Verbindung der allgemeinen Formel (I), worin eine mit einem 
Halogenatom substituterte Ci.6 aliphatische Acylgruppe bedeutet, mit einem C1.4 Alkylamin. Di(Ci.4 dlkyl)- 
amin oder Pyrrolidin umgesetzt wird, um Verbindungen der Formel (I) zu erhalten. worin R^, R^ und die gestri- 
chelten Linien wie oben definiert sind, R^ eine C1.5 aliphatische Acylgruppe. die gegebenenfalls durch eine 
Methoxy-, Cyano-, Carboxyl-, Phenyl, C1.4 Alkyl-amino, DiCi.4 alkyI)-amino- oder Pyrrolidinogruppe, oder 
durch ein oder mehrere Halogenatom(e) substituiert ist; oder R"^ eine Benzoyl-, Cyclopropancarbonyl- oder 
Palmitoylgruppe bedeutet; R und R^ abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Verbindung der allgemeinen Formel (III), 




(HI) 



worin 

R^ wie oben d^iniert ist, mit einer C^g aliphatischen Carboxytsdure, die gegebenenfalls durch eine Methoxy- 
, Cyano-, Carboxyl- oder Phenylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit 
Benzoesdure oder Cyclopropancart>onsdure oder mit einem reaktiven Derivat davon acyliert wird; und 
gewunschtenfalls eine derart erhaitene neue Verbindung der allgemeinen Formel (I), worin R^ eine durch ein 
Halogenatom substituierte C1.6 aliphatische Acylgruppe bedeutet, mit einem C1.4 Alkylamin. D\{C^^ alkyl)- 
amin oder Pyrrolidin umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R\ R^, 
R^, R"^ und die gestrichelten Linien wie oben definiert sind, R eine C-i.^ aliphatische Acylgruppe, die gegeben- 
falls durch eine Methoxy-, Cyano-, Cartx>xyl-, Phenyl. C1.4 Alkytamino. Di(Ci.4 alkyl)-amino- Oder Pyrrolidino- 
gruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoyl- oder 
Cyclopropancartx)nylgruppe bedeutet; und zwischen den N(3) und C(4) Atomen keine Doppelbindung exi- 
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stiert; Oder 

c) eine Veibindung der Fbrmel (II) mit einer N-Phthaloylaminosdureder allgemeinen Formel (VI). 




worin im Falle von a-Aminosduren fur Wasserstoffatom Oder eine Alkytgruppe steht und n 1 ist, woge- 
gen im Falle von p-e-Aminosduren fOr Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 Ist. acyllert 
wird. und gewQnschtenfalls die Phthaloylgruppe entfernt wird. urn Verbindungen der allgemeinen Formel (1) zu 
erhalten, worin und die gestrichelten Linien die oben definierten Bedeutungen haben, R^ Wasserstoff 
bedeutet. R"^ fur eine durch eine Amino- Oder Phthalimidogruppe substituierte 0^.6 aliphatiche Acytgruppe 
steht, sowohl R als auch R^ abwesend sind. und zwischen den N(3> und 0(4} Atomen eine Doppelbindung 
anwesend ist; oder 

d) eine Verbindung der allgemeinen Formel (III), worin R"* wie oben definiert ist. mit einer N-Phthaloylamino- 
sdure der allgemeinen formel (VI) acytiert wird. worin im Falle von a-Aminosduren R^ f Or Wasserstoffetom oder 
eine 0^.4 Alkylgruppe steht und n 1 ist, wogegen Im Falle von p-e-Aminosduren R^ Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist. und gewQnschtenfalls die Phthaloylgruppe entfernt wird. um Verbindungen 
der allgemeinen Formel (I) zu erhaiten, worin R\ R^ und die gestrichelten Linien wie oben definiert sind, R^ 
Wasserstoff bedeutet, R^ mit der Ausnahme von Wasserstoff wie oben definiert ist, R fOr eine durch eine 
Amino- Oder Phthalimidogruppe substituirte C1.6 aliphatische Acylgruppe steht, und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

e) eine Verbindung der Formel (II) mit einem C1.5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird, um 
Verbindungen der allgemeinen Formel (I) zu erhaiten. worin R^ und die gestrichelten Unien wie oben definiert 
sind, R^ Wasserstoff bedeutet, R^ eine 0^.5 AlkylcarbamoyI- oder Phenylcarbamoylgruppe bedeutet. R und R^ 
abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend ist; Oder 

f) eine Verbindung der allgemeinen Formel (III), worin R^ wie oben definiert ist, mit einem C1.5 Alkylisocyanat 
Oder Phenylisocyanat umgesetzt wird. um Verbindungen der allgemeinen Formel (I) zu erhaiten. worin R^ und 
R^ und die gestrichelten Linien wie oben definiert sind, R^ Wasserstoff bedeutet. R^ mit der Ausnahme von 
Wasserstoff wie oben definiert ist, R eine C^s Aikylcart>amoyl- oder Phenylcarbamoylgruppe steht, und zwi- 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend ist; oder 

g) eine Verbindung der allgemeinen Formel (IV) 



CH3 




(IV> 



N02 



selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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N02 



reduziert wird. worin R Wasserstoff bedeutet, dann entweder die derart erhaltene Verfoindung der allgemeinen 
Formel (V) durch Verwendung einer der obigen Verlahren b). d) oder f) acyliert und die Nitrogruppe der derart 
erhaltenen neuen Verblndung der allgemeinen Formel (V). worin R wie oben definiert ist, zu einer Amino- 
gruppe reduziert wird, oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbindung der all- 
gemeinen Formel (III), worin R^ fur Wasserstoff steht. acyliert durch Venvendung einer der obigen Verfahren 
b), d) Oder f), urn Verblndungen der allgemeinen Formel (I) zu erhalten, worin R\ R^, und R^ Wasserstoff 
bedeuten, R^. R und die gestrichelten Linien wie oben definiert sind. und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R. R\ R^ und die gesrtichelten Linien wie oben 
definiert sind. R^ und R"* Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist, mit einer Ci.e allphatischen Carbonsdure, die gegebenenfails durch eine Methoxy- Cyano- 
Oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder mit BenzoesSure oder 
mit einem reaktionsfdhigen Derivat davon acyliert wird, um Verblndungen der allgemeinen Formel (I) zu erhal- 
ten, worin r\ R^ und R^ und die gestrichelten Linien wie oben definiert sind, R und R^ eine C^.q aliphatische 
Acylgruppe bedeuten, die gegebenenfails durch eine Methoxy-, Cyano- oder Carboxylgruppe oder durch ein 
Oder mehrere Halogenatom(e) substituiert sind; Oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; Oder 

i) eine neue Verbindung der allgemeinen Formel (I), worin R, R^ , R^ und die gestrichelten Linien wie oben defi- 
niert sind, R^ und R"^ Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist, mrt einem Ci.5 Alkytisocyanat oder Phenylisocyanat umgesetzt wird, um Verblndungen der all- 
gemeinen Formel (I) zu erhalten. worin R\ R^ und die gestrichelten Linien wie oben definiert sind. R fur eine 
C1.6 aliphatische Acylgruppe steht. die gegebenenfails durch eine Methoxy-. Cyano- oder Cart)Oxylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe steht; R^ fur Wasser- 
stoff steht; R^ eine C1.5 AlkylcarbamoyI- oder Phenylcarbamoylgruppe bedeutet; und zwischen den N(3>und 
0(4) Atomen keine Doppelbindung anwesend ist; Oder 

j) eine neue Verbindung der allgemeinen Formel (I), worin R\ R^ und die gestrichelten Unien wie oben defi- 
niert sind. R^ und R^ Wasserstoff bedeuten. und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist. mit einer N-Phthaioylaminosdure der allgemeinen Formel (VI). worin im Falle von a-Aminosdu- 
ren R^fur Wasserstoff oder eine C1.4 Aikylgruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosauren R^ 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist, acyliert wird, und gewunschtenfalls die Phthaloyl- 
gruppe entfernt wird, um Verblndungen der allgemeinen Formel (I) zu erhalten, worin R'' . R^ und die gestrichel- 
ten Unien wie oben definiert sind. R eine C1.6 aliphatische Acylgruppe bedeutet. die gegebenenfails durch 
eine Methoxy-. Cyano- Oder Carboxylgruppe oder durch ein oder mehrere Halogenatom(e) substituiert ist; 
Oder R eine Benzoylgruppe bedeutet; R^ fOr Wasserstoff steht, R^ eine C^e aliphatische Acylgruppe bedeutet. 
die durch eine Amino- oder Phthalimidogruppe substituiert ist. und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist. 

und gewunschtenfalls eine Base der allgemeinen Formel (I), die durch eines der obigen Verfahren a) bis j) erhalten 
wurde, in ein Sdureaditionssalz umgestaltet wird. 

Verfahren nach Patentanspruch 4. Verfahren a) oder b), dadurch gekennzeichnet. dass die Acyiierung in einem 
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entsprechenden LOsungsmittel. vorzugsweise Dichlormetan. mit einer Cartsonsdure in der Anwesenheit von 
Dtcyclohexylcarbodiimid bei einer Temperatur zwischen 10 und 30 ''C durchgefOhrt wird. 

6. Verfahren nach Patentanspruch 4. Verfahren a) oder b), dadurch gekennzeichnet. dass die Acylierung in Gegen- 
wart Oder Abwesenheit eines LOsungsmrttels. durch Venvendung eines Carbonsdureanhydrids, gemischten Anhy- 
drids Oder Acylchlorids. gegebenenfalls in Qegenwart eines Sdurebindemittels, bei einer Temperatur zwischen 0 
•C und 150 durchgefOhrt wird. 

7. Verfahren nach Patentanspruch 6, dadurch gekennzeichnet, dass die Reaktion in Chlorofomn oder Dichlormethan 

durchgefOhrt wind. 

8. Verfahren nach Patentanspruch 4, Ver^hren e) oder f), dadurch gekennzeichnet, dass die additive Acylierung 
durch Venvendung eines entsprechenden AlkyI* oder Phenylisocyanates in Dimethytformamid, Benzol oder Dich- 
lormethan bei einer Temperatur zwischen 15 ""C und 100 durchgefOhrt wird. 

9. Verfahren nach Patentanspruch 4, Verfahren g). dadurch gekennzeichnet, dass die selektive Reduktion der Nitro- 
verbindung der Formel (iV) durch VenA^endung von Natriumborhydrid in einer LOsung eines C1.5 aliphatischen 
Alkohols durchgefOhrt wird. 

10. Verfahren nach Patentanspruch 4, Verfahren g) oder Patentanspruch 6, dadurch gekennzeichnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemelnen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat. in Gegenwart von Raney-Nickel Oder Palladium als Katalysator bei 
einer Temperatur zwischen 10 und 65 durchgefOhrt wird. 

11. Verfahren fur die Herstellung einer pharmazeutischen Komposition nach Patentanspruch 3, dadurch gekennzeich- 
net dass als Wirkungsstoff ein neues N-Acyl-2,3-Benzodiazepin-Derivat der allgemeinen Formel (I), worin R. R\ 
R^, R^, R^ und die gestrichelten Linien wie im Patentanspruch 1 definiert sind. oder ein pharmazeutisch annehm- 
bares Sdureaddrtionssalz davon mit in der pharmazeutischen Industrie ubiich venA^endeten Trdgerstoffen und/oder 
Zusatzstoffen zu einer pharmazeutischen Komposition umgestaltet wird. 

12. Verwendung der gemdss den PatentansprOchen 1 bis 8 hergestellten Verbindungen fur Herstellung von Heiimit- 
teln. besonders von solchen. die einen oder mehreren stimulierenden Aminosdure-Rezeptor in Sdugetieren, die 
verminderte stimulierende Aminosdure-Neurotransmission brauchen, blockieren. oder von solchen, die fur die 
Behandlung von Epilepsie in Sdugetieren dienen, oder von solchen, die zur Behandlung von Spasmen der skele- 
talen Muskulatur in Sdugetieren durch Muskelretaxation oder fur die Behandlung von Gehirnischamie (Stroke) in 
Sdugetieren geeignet sind. 

13. N-Acyl-2,3-benzodiazepin-Derivate der allgemeinen Formel (V) wie in Patentanspruch 4 gegeben, 
worin 

R Wasserstoff oder eine C^e aliphatische Acylgruppe bedeutet, die gegebenfalls durch eine Methoxy-, Cyano- 
, Carboxyl-, Amino-, Alkylamino-, Di(Ci.4 alkyl)-amino-, Pynrolidino-. Phthalimido- oder Phenylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder R eine Benzoyl-, Cyclopropancarbonyl-, 
0^.5 AlkytcarbamoyI Oder Phenylcarbamoylgruppe bedeutet. 

PatentansprQche f Or folgende Vertragsstaaten : GR, ES 

1. Verfahren zur Herstellung von N-AcyI-2,3-benzodiazepin-Derivaten der allgemeinen Formel (I). 
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R eine C^,q aliphatische Acylgruppe, die gegebenenfalls durch eine Methoxy-, Cyano-. Carboxyl-. 

Amino-. C1.4 Alkylamino-. Di(Cv4 alkyl)-amino-, Pyrrolidino-, Phthalimido- Oder Phenylgruppe oder 
durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; Oder R eine Benzoyl-, Cyctopro- 
pancarbonyl-. 0^5 AlkylcarbamoyI- oder Phenylcarbamoyigruppe bedeutet; oder R abwesend ist, 
wenn zwischen den N(3) und C(4) Atomen eine Doppelbindung existiert; 

r1 Wasserstoffatom bedeutet; oder R^ abwesend ist. wenn zwischen den N(3) und C(4) Atomen eine 

Doppelbindung existiert; 

r2 eine Ci .3 Alkylgruppe bedeutet; oder 

R^ und R2 zusammen fOr eine Methylengruppe stehen und zwischen den N(3) und C(4) Atomen keine Doppel- 
bindung anwesend ist; 
R^ Wasserstoffatom oder eine 0^.4 aliphatische Acylgruppe bedeutet; 

R^ ein Wasserstoffatom; eine C^.q aliphatische Acylgruppe. die gegebenfalls durch eine Methoxy-, 

Cyano-, Carboxyl-, Amino-, C1.4 Alkylamino-. Di(Ci.4 alkyi)-amino-, Pyrrolidino-, Phthalimido- oder 
Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist, bedeutet; sowie R^ eine 
Benzoyl-, PalmitoyI, Cyclopropancarbonyl-. C1.5 Alkytcart>amoyl- oder Phenylcart)amoylgruppe 
bedeutet; und 

die gestrichelten Linien gegebenenfells anwesende Valenzbindungen bedeuten. mil der Beschrdnkung. dass zwi- 
schen den N(3) und C(4) Atomen keine Dopppelbindung existiert, wenn sowohl R3 als auch R4 Wasserstoff bedeu- 
ten, 

und ihre Stereoisomere sowie die Sdureadditionssaize, dadurch gekennzeichnet, dass 
a) eine Verbindung der Formel (II) 
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mit einer 0^.5 aliphatischen Carboxylsdure, die gegebenfalls durch eine Methoxy-. Cyano-. Carboxyl- Oder 
Phenylgruppe Oder durch ein Oder mehrere Haiogenatom(e) substituiert ist; Oder mit Benzoesdure, Cyclopro- 
pancarboxylsdure Oder Palmitinsdure Oder mit einem reaktionsfahigen Derivat davon acyliert wird; und 
gewOnschtenfalls eine derart eriialtene neue Verbindung der allgemeinen Formel (I), worin eine mrt einem 
Halogenatom substituierte 0^.5 aiiphatische Acylgruppe bedeutet, mit einem 0^.4 Alkylamin. D\(C^.4 alkyl)- 
amin Oder Pyrrolidin unr>gesetzt wird. um Verbindungen der Formel (i) zu erhalten, worin und die gestri- 
chelten Linien wie oben definiert sind, R^ eine C^.^ aiiphatische Acylgruppe. die gegebenenfalls durch eine 
Methoxy-, Cyano-, Carboxyl-, Phenyl. C1.4 Alkyl-amino, DiCi.4 alkyf)-am!no- Oder Pyrrolidinogruppe, Oder 
durch ein Oder mehrere Halogenatom(e) substituiert ist: Oder R"^ eine Benzoyl-, Cyclopropancarbonyl- oder 
Palmitoylgruppe bedeutet; R und R^ abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbin- 
dung anwesend ist; 

b) eine Verbindung der allgemeinen Formel (III), 




worin 

R"* wie oben definiert ist, mit einer C^e aliphatischen CarboxylsSure, die gegebenenfalls durch eine Methoxy- 
, Cyano-. Carboxyl- oder Phenylgruppe Oder durch ein oder mehrere Halogenatom(e) substituiert ist; Oder mit 
Benzoesdure oder Cyclopropancart>onsdure Oder mit einem reaktiven Derivat davon acyliert wird; und 
gewOnschtenfalls eine derart erhaltene neue Verbindung der allgemeinen Formel (0. worin R^ eine durch ein 
Halogenatom substituierte C^e aiiphatische Acylgruppe bedeutet. mit einem Ci.4 Alkylamin. Di(Ci.4 alkyi)- 
amin oder Pyrrolidin umgesetzt wird, um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R\ R^, 
R^, R^ und die gestrichelten Unien wie oben definiert sind. R eine C1.6 aiiphatische Acylgruppe, die gegeben- 
falls durch eine Methoxy-, Cyano-, Carljoxyl-, Phenyl, C1.4 Alkylamino. Di(Ci.4 alky1)-amino- Oder Pyrrolidino- 
gruppe Oder durch ein oder mehrere Halogenatom(e) sut)stituiert ist; Oder eine Benzoyl* oder 
Cyclopropancarbonylgruppe bedeutet; und zwischen den N(3) und C(4> Atomen ketne Doppelblndung exi- 
stiert; Oder 

c) eine Verbindung der Formel (II) mit einer N-Phthaloylaminosdure der allgemeinen Formel (VI), 
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(CH L— COOH 




(VI) 



worin im Falle von a-Aminosduren R^fQr Wasserstoffatom Oder eine C^a Alkylgruppe steht und n 1 ist. woge- 
gen im Falle von p-e-Aminosduren fOr Wasserstoffatom steht und n eine ganze Zahl von 2 bis 5 Ist. acyllert 
wird. und gewQnschtenfalis die Phthaloytgruppe entfernt wird. um Verbindungen der allgemeinen Formel (I) zu 
erhalten. worin und die gestrichelten Linien die oben definierten Bedeutungen haben. R^ Wasserstoff 
bedeutet, R^ fOr eine durch eine Amino- Oder Phthalimidogruppe substituierte C^.s aliphatlche Acylgruppe 
steht, sowohl R als auch R^ abwesend sind, und zwischen den N(3) und C(4) Atomen eine Doppelbindung 
anwesend ist: oder 

d) eine Verfoindung der allgemeinen Formel (III), worin R^ wie oben definiert ist. mit einer N-Phthaloylamino- 
sdure der allgemeinen formel (VI) acyllert wird. worin im Falle von a-Aminosduren R^ fur Wasserstoffatom oder 
eine 0^.4 Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-Aminosduren R^ Wasserstoff bedeutet und 
n eine ganze Zahl von 2 bis 5 ist. und gewQnschtenfalis die Phthaloytgruppe entfernt wird, um Verbindungen 
der allgemeinen Formel (I) zu erhalten, worin R\ R^ und die gestrichelten Linien wie oben definiert sind, R^ 
Wasserstoff bedeutet, R^ mit der Ausnahme von Wasserstoff wie oben definiert ist, R fQr eine durch eine 
Amino- oder Phthalimidogruppe substituirte 0^.6 aliphatische Acylgruppe steht, und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; Oder 

e) eine Verbindung der Forme! (II) mit einem C1.5 Alkylisocyanat oder Phenylisocyanat umgesetzt wird, um 
Verbindungen der allgemeinen Formel (I) zu erhalten, worin R^ und die gestrichelten Linien wie oben definiert 
sind, R^ Wasserstoff bedeutet, R^ eine C1.5 AlkylcarbamoyI- oder Phenylcarbamoylgruppe bedeutet, R und R^ 
abwesend sind. und zwischen den N(3) und C(4) Atomen eine Doppelbindung anwesend ist; oder 

f) eine Verbindung der allgemeinen Formel (III), worin R^ wie oben definiert ist, mit einem 0^.5 Alkylisocyanat 
Oder Phenylisocyanat umgesetzt wird. um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R** und 
R^ und die gestrichelten Linien wie oben definiert sind, R^ Wasserstoff bedeutet, R^ mit der Ausnahme von 
Wasserstoff wie oben definiert ist, R eine C1.5 AlkylcarbamoyI- oder Phenylcarbamoylgruppe steht, und zwi- 
schen den N(3) und C(4) Atomen keine Doppelbindung anwesend Ist; oder 

g) eine Verbindung der allgemeinen Formel (IV) 



CH3 




(IV) 



N02 



selektiv zu einer neuen Verbindung der allgemeinen Formel (V) 
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reduzlert wird. worin R Wasserstoff bedeutet, dann entweder die derart erhaltene Verfoindung der allgemeinen 
Formal (V) durch Verwendung einer der obigen Verfahren b), d) Oder f) acyliert und die Nitrogruppe der derart 
erhaltenen neuen Verbindung der allgemeinen Formel (V). worin R wie oben definiert ist, zu einer Amlno- 
gruppe reduziert wird, Oder zuerst die Nitrogruppe reduziert und dann die derart erhaltene Verbindung der all- 
gemeinen Formel (III), worin R^ fur Wasserstoff steht, acyliert durch Verwendung einer der obigen Verfahren 
b), d) Oder f), um Verbindungen der allgemeinen Formel (I) zu erhalten, worin R\ R^, und R^ Wlasserstoff 
bedeuten. R^. R und die gestrichelten Linien wie oben definiert sind, und zwischen den N(3) und C(4) Atome 
keine Doppelbindung anwesend ist; Oder 

h) eine neue Verbindung der allgemeinen Formel (I), worin R. R"*. R^ und die gesrtichelten Linien wie oben 
definiert sind, und R"^ Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbin- 
dung anwesend ist, mrt einer C^.q aliphatischen Carbonsdure. die gegebenenfalts durch eine Methoxy- Cyano- 
oder Cart)oxytgruppe Oder durch ein oder mehrere Hatogenatom(e) substituiert ist; Oder mit Benzoesdure oder 
mit einem reaktionsfdhigen Derivat davon acyliert wird, um Verbindungen der allgemeinen Formel (I) zu erhal- 
ten. worin R\ R^ und R^ und die gestrichelten Linien wie oben definiert sind, R und R^ eine Ci.6 aliphatische 
Acylgruppe bedeuten. die gegebenenfalls durch eine Methoxy-, Cyano- oder Catboxylgruppe oder durch ein 
Oder mehrere Halogenatom(6) substituiert sind; oder eine Benzoylgruppe bedeuten; und zwischen den N(3) 
und C(4) Atomen keine Doppelbindung anwesend ist; oder 

i) eine neue Verbindung der allgemeinen Formel (I), worin R, R"" , R^ und die gestrichelten Linien wie oben defi- 
niert sind, R^ und R^ Wasserstoff bedeuten, und zwischen den N(3) und C(4> Atomen keine Doppelbindung 
anwesend ist, mit einem Alkylisocyanat oder Phenylisocyanat umgesetzt wird, um Vert}indungen der all- 
gemeinen Formel (1) zu erhalten, worin R\ R^ und die gestrichelten Linien wie oben definiert sind. R fur eine 
C1.6 aliphatische Acylgruppe steht. die gegebenenfalls durch eine Methoxy-. Cyano- oder Carboxylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; oder eine Benzoylgruppe steht; R^ fur Wasser- 
stoff steht; R^ eine 6^.5 AlkylcarbamoyI- oder Phenylcart)amoylgruppe bedeutet; und zwischen den N(3) und 
C(4) Atomen keine Doppelbindung anwesend ist; oder 

j) eine neue Verbindung der allgemeinen Formel (1). worin R\ R^ und die gestrichelten Linien wie ot>en defi- 
niert sind, R^ und R"^ Wasserstoff bedeuten, und zwischen den N(3) und C(4) Atomen keine Doppelbindung 
anwesend ist. mit einer N-Phthaloylaminosdure der allgemeinen Formel (VI). worin im Falle von a-Aminosdu- 
ren R^ fur Wasserstoff oder eine C1.4 Alkylgruppe steht und n 1 ist, wogegen im Falle von p-e-AminosAuren R^ 
Wasserstoff bedeutet und n eine ganze Zahl vom 2 bis 5 ist. acyliert wird, und gewunschtenfalls die Phthaloyl- 
gruppe entfernt wird. um Verbindungen der allgemeinen Formel (I) zu erhalten. worin R^ , R^ und die gestrichel- 
ten Linien wie oben definiert sind. R eine aliphatische Acylgruppe bedeutet. die gegebenenfalls durch 
eine Methoxy-. Cyano- oder Carboxylgruppe Oder durch ein oder mehrere Halogenatom(e)' substituiert ist; 
Oder R eine Benzoylgruppe bedeutet; R^ fQr Wasserstoff steht, R^ eine C1.6 aliphatische Acylgruppe bedeutet. 
die durch eine Amino- oder Phthalimidogruppe substituiert ist. und zwischen den N(3) und C(4) Atomen keine 
Doppelbindung anwesend ist. 

und gewunschtenfalls eine Base der allgemeinen Formel (I), die durch eines der obigen Verfahren a) bis j) erhalten 
wurde. in ein Sdureaditionssalz umgestaltet wird. 

Verfahren nach Patentanspruch 1, Verfahren a) oder b), dadurch gekennzeichnet. dass die Acylierung in einem 
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entsprechenden LOsungsmittel. vorzugsweise Dichlormetan. mit einer CariDonsdure in der Anwesenheit von 
Dicydohexylcartxxliimtd bei einer Temperatur zwischen 10 und 30 ""C durchgefOhrt wird. 

3. Verfahren nach Patentanspruch 1. Verfahren a) Oder b). dadurch gekennzeichnet. dass die Acylierung in Gegen- 
wart Oder Abwesenheit eines LOsungsmlttels, durch Venvendung eines Carbonsaureanhydrids, gemischten Anhy- 
drids Oder Acylchlorids. gegebenenlalls in Gegenwart eines Sdurebindemittels, bm einer Temperatur zwischen 0 

und 150 *C durchgefuhrt wild. 

4. Verfahren nach Patentanspruch 3, dadurch gekennzeichnet, dass die Reaktion in Chloroform oder Dichlormethan 
durchgefuhrt wird. 

5. Verfahren nach Patentanspruch 1, Verfahren e) oder f), dadurch gekennzeichnet, dass die additive Acylierung 
durch Venivendung eines entsprechenden AlkyI- oder Phenylisocyanates in Dimethytfbrmamid, Benzol oder Dich- 
lormethan bei einer Temperatur zwischen 15 ''C und 100 ""C durchgefOhrt wird. 

6. Verfahren nach Patentanspruch 1 , Verfahren g). dadurch gekennzeichnet, dass die selekdve Reduktion der Nitro- 
vertindung der Formel (IV) durch Venwendung von Natriumborhydrld in einer LOsung eines Ct.5 aliphatischen 
Alkohols durchgefuhrt wird. 

7. Verfahren nach Patentanspruch 1 . Verfahren g) oder Patentanspruch 3. dadurch gekennzeichnet, dass die Reduk- 
tion der Nitrogruppe einer Verbindung der allgemeinen Formel (V) in einem methanolischen Medium, durch Ver- 
wendung von Hydrazin oder Hydrazinhydrat, in Gegenwart von Raney-Nickel Oder Palladium als Katalysator bei 
einer Tenrperatur zwischen 10 *C und 65 *C durchgefOhrt wird. 

8. Verfahren nach einem der Patentanspruche 1 bis 7 zur Herstellung von Verbindungen, dadurch gekennzeichnet, 
dass eine aus der fblgenden Gruppe gewdhlte Verbindung hergesteilt wird: 

1-(4-Aminophenyl)-3-acetyl-4-methyl-7,8-methylendloxy-3.4<llhydro-5H-2,3-benzodiazepin, 

1-(4-Aminophenyl)-3-propionyl-4-methyl-7,8-methylendloxy-3,4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Acetylaminaphenyl)-3-acetyi-4-methyl-7.8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Propionylaminophenyl)-3iDropionyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin, 

1-(4-Propionylaminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin. 

1-(4-Acetylaminophenyl)-3-propionyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepln. 

1-(4-Propionylaminophenyl)-3-formyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin. 

1-(4TrifluoracetylaminophenyO-3-acetyl*4-methyl*7.8-methylendioxy-3.4Klihydro-5H-2,3-b^ 

1-(4-Glycytaminophenyl)-3-acetyl-4-methyl-7,8-methylendioxy-3,4<lihydro-5H-2.3-benzodiazepi^ hydrochlo- 

rid. 

N^-[4-(3-Acetyl-4-methyl-7,8-methylendioxy-3,4-dihydro-5H-2,3-benzodiazepin-1-yl)-^ 
mid, 

1-[4-(N.N-Dimethylglycylamino)iDhenyO-3-acetyl-4-methyl-7.8-methylendioxy-3.4<lihydro-5H-2,3-benzodiaze- 
pin, 

1-[4'(N,NKJiethylgtycylamino).-phenyl]-3-acetyl-4-methyl-7,8-methylendioxy*3,4<iihydro-5H-2^^ 
pin, 

1-[4-(1-Pyrrolidinoacetylamino)-phenyQ-3-acetyl-4-methyl-7,8-methylendioxy-3,4<lihydro-5H-^^ 
pin und sein Wasserstoff-fumarat und 

1-(4-Qlycylaminophenyl)-3-methylK»rl}amoyl-4-methyl-7,8-methylendi0Ky-3,4<llhy^ 

9. Verfahren zur Herstellung einer pharmazeutischen Komposition, die als Wirkstoff ein neues N-Acyl-2,3-benzodia- 
zepin-Derivat der allgemeinen Formel (I), worin R. R^ R^, R^ R^ und die gestrichelten Linien wie im Patentan- 
spruch 1 definiert sind, oder ein pharmazeutisch annehmbares Sdureadditionssalz davon vermischt mit in der 
pharmezeutischen Industrie allgemein venvendeten Trdgerstoffen und/oder Zusatzstoffen enthdit, dadurch 
gekennzeichnet, dass als Wirkstoff ein neues N-Acyl-2,3-benzodiazepin-Derivat der allgemeinen Formel (I), worin 
R. R\ R^, R^. R"^ und die gestrichelten Linien wie im Patentanspruch definiert sind, oder ein pharmazeutisch 
annehmbares Sdureadditionssalz davon, hergesteilt durch VenA^endung einer der im Patentanspruch 1 bean- 
spruchten, Verfahrensvarianten a) bis j*), mit in der pharmazeutischen Industrie allgemein venwendeten Trflgerstof- 
fen und/oder Zusatzstoffen vermischt und in eine pharmazeutlsche Komposition ubergefuhrt werden. 

10. Verfahren nach Patentanspruch 9, dadurch gekennzeichnet, dass Kbmposltionen, die zur Blockerung von einem 
Oder mehreren stimulierenden Aminosdure-Rezeptoren in Sdugetieren, die verminderte stimulierende Amino- 
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sdure-Neurotransmission brauchen. Oder zur Behandlung von Epilepsie in Sdugetieren, oder fur die Behandlung 
von Spasmen der skeletalen Muskulatur In Sdugetieren durch Muskelrelaxation oder zur Behandlung von Gehirn- 
ischamie (Stroke) in S&ugetieren geeignet sind, hergesteltt werden. 

11. Verfahren zur Herstellung von N-Acyl-2,3-benzodiazepin-Der[vaten der allgemeinen Forme! (V) v/ie Im Patentan- 
spruch 1 gegeben, 
worin 

R Wasserstoff oder eine C^.e atiphatische Acylgruppe bedeutet die gegebenfalls durch eine Methoxy-. Cyano- 
. Carboxyl-, Amino-, C1.4 Alkylamino-. Di{C^.4 alkyl)-amino. Pyn'olidino-. Phthalimido- Oder Phenylgruppe 
Oder durch ein oder mehrere Halogenatom(e) substituiert ist; Oder R eine Benzoyl-. Cyclopropancarbonyl, 
C1.4 Alkylcarbamoyl- Oder Phenylcarbamoylgruppe bedeutet, 

dadurch gekennzeichnet, dass eine Nitroverbindung der Forme! (IV) selektiv reduziert wild. 

Revendications 

Revendications pour les Etats contractants sulvants : AT, BE, CH, LI, DE, DK, PR, GB, IT, LU, NL, SE 
1 . D6rlv6s de N-acyl-2,3-benzodiaz6pine de fbrmute g6n6rale(l), 




dans laquelle 



R signifie un groupe acyle aliphatique en C^.q, dventuellement substitu6 par un groupe m^thoxy, cyano, 

caiboxyle, amino, alkylamino en C1.4, di(alkyl en Ci.4)amino, pyrolidinOfPhthalimido ou ph^nyle. ou 
par un ou plusieurs atomes d'halog^e; ou bien 

R est un groupe benzoyle. cyclopropancarbonyle. alkytcarbampyle en 0^.5 ou ph^nylcarbamoyle; ou 

bien 

R est absent, lorsqull existe entre les atomes N(3> et C(4) une double liaison; 

R^ est un atome d'hydrog^ne; ou 

R^ est absent lorsqu'ii existe entre les atomes N(3) et C(4) une double liaison; 

R^ signifie un groupe alkyle en 0^.3; ou 

R^ et R^ reprdsentent ensemble un groupe m^thyldne et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison: 

R^ signifie un atome d'hydrog^ne ou un groupe acyle aliphatique en C1.4; 

R^ repr^ente un atome d'hydrog^ne; un groupe acyle aliphatique en C1.6, 

^entuellement substitu§ par un groupe m^thoxy. cyano. carboxyle,amino, alkylamino en C1.4, 



dl(aikyt en Cv4)amino, pyrrolidino. phthalimido ou ph^nyle ou par un ou plusieurs atome(s) 
d'halog^ne; 

ainsi qu'un groupe benzoyle. palmitoyle, cyclopropancartx)nyte.alkylcarbamoyle en 0^.5 ou ph6nylcar- 
bamoyle; 
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et les lignes en pointing repr6sentent des liaisons de valence 6ventuellement pr^entes. avec cette restric- 
tion qu'il n*existe pas de double liaison entre les atomes N(3) et 0(4. lorsque aussi bien que R"^ signif ie des ato- 
mes d'hydrog^ne. ainsi que leurs st^r^o-isom^res 
et les sels d'addition acide(l^ ou c*est possible) de ces composes. 

Un con930s6 choisi dans Ie groupe qui contient les composes sutvants: 

1-(4-aminoph6nyl)-3-ac6tyl-4-m6thyl-7,8-m6thyl6nedioxy-3,4<iihydro-5H-2,3^ 

1-(4-amjnoph6nyl)-3-propionyl-4-m6thyl-7,8-m6thyl6nedloxy-3.4-dihydro-5H-2,3-ben20dia^ 

1-(4-ac6tylaminoph6nyl)-3-ac6tyl-4-nri6thyl-7,8-m6thyl^nediQxy-3,4<!ihydro-5H-2,34)enzo^ 

1-(4-propionylaminoph6nyl)-3i)roplonyI-4-m6thyl-7,8-m6thyl6nedloxy-3,4<lihydro-5H-2.3^ 

1-(4iDropionylaminoph6nyl)-3-ac6tyl-4-m6thyl-7,8-ni6thyl6nedioxy-3.4Kiihydro-5H-2,34De^^ 

1-(4-ac6ty!aminoph6nyl)-3-proplonyl-4-m6thyl-7,8-rn6thyl6nedioxy-3.4<Jihydro-5IH 

1-(4-propionylaminoph6nyl)-3-formyl-4-m6thyl-7.8-m6thyl6nedioxy-3,4<Jihydro-5H-2,3-be 

1-(4-trifluorac6tylarninoph6nyl)-3-ac6tyl-4-m6thyl-73-m6thyl6nedioxy-3,4<lihyd 

hydrochlorure de 1-(4-glycylaminoph6nyl)-3-ac6tyl-4-m6thyl-7.8- m§lhyl6nedioxy-3,4-dihydro-5H-2.3-benzo- 
diaz^pine. 

N^-[4-(3-ac6tyl-4-m6thyl-7,8-m6thyl6nedioxy-3,4<lihydro-5H-2,3-benzodiaz6pine-1-yl>^ 
bamide, 

1-[4-(N,N<lim6thylglycylarnino)i)h6nyO-3-ac6tyl-4-m6thyl-73-m6thy!6nedioxy-3,^ 
z^pine. 

1'[4-(N,N<li6thylglycylamino)-ph6nyl]-3-ac§tyl-4-m6thyl-7,8Hii6thyl6nedioxy 
pine. 

1-[4-(1-pyrrolidinoac6tylamino)-ph6nyl]-3-ac6tyl-4-m6thyl-7.8-m6thyl§nedioxy-3.4-dihy^ 
z^pine et son fumarate d'hydrog^ne et de la 

1-(4-glycylaminoph6nyl)-3-nfi6thyl-cart5anioyl-4-m6thyl-7.8-ni6thyl6nedioxy-^ 
pine. 

Line composition pharmaceutlque qui contient k titre d'ingr^ient actif un nouveau d6riv6 de N-acyl-2,3-benzodia- 
z^pine de formule g^n^rale (I), dans laquelle R, R\ R^. R^, R^ et les lignes en pointing sont d^finis comme dans 
la revendication 1 .ou un sel d'addition acide de celui-ci acceptable du point de vue pharmaceutique, m61ang6 k des 
porteurs et/ou des additifs g^n^ralement utilise dans I'industrie pharmaceutique. 

Proc6d6 pour preparer de nouveaux d^riv^ de N-acyi-2.3-benzodiaz6pine de formule g^n^rale (I). 



r2 




dans laquelle 

R repr^sente un groupe acyle aliphatique en C^e. ^ventuellement substitu^ par un groupe m^thoxy. 

cyano. cartxsxyle. amino, alkylamino en 0^.4. di(alkyl en C^uOarnino. pynrolidino. 

phthalimido ou ph^nyle. ou bien par un ou 
plusieurs atome(s) dlialog^ne; ou R signifie un groupe benzoyle. cyclopropancarbonyle. a(kylcart}a- 
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moyie en C^s ou ph6nylcarbamoyle; ou bien R est absent, lorsqu'entre les atomes N(3) et C(4) il 
existe une double liaison; R"* signifie un atomed'hydrogdne; ou R^ est absent toesqu'entre les atomes 
N(3) et C(4) il existe une double liaison; 
R^ signifie un groupe alkyle en C^s; ou 

R^ et R^ repr^sentent ensemble un groupe m6thyldne et entre les atomes N(3) et C(4) il n'existe pas de double 

liaison; 

R^ signifie un atome d'hydrog^ne ou un groupe acyle aliphatique en C1.4; 

R^ repr^ente un atome d*hydrog^ne; un groupe acyle aliphatique en 0^.5. dventuellement substitu6 par 

un groupe m6thoxy,cyano, cartx)xyle, amino, alkylamino en C1.4, 

di(alkyl en Ci.4)amino. pyn-olidino, phthalimido ou ph6nyle, ou par un ou plusieurs 
atome(s) d*halog§ne; ainsi que R"^ signifie un groupe benzoyle. palmitoyle. cyclopropancarbonyle, alk- 
ylcaf1>amoyle en C1.5 ou ph6nylcart>amoyle; et 

les lignes en pointing signif ient des liaisons de valence ^ventuellement pr^sentes avec cette restriction qu*entre les 
atomes N(3> et C(4) il n'existe pas de double liaison, lorsqu'aussi bien R^ que R"^ signif ient un atome d'hydrog^e, 
et leurs st^^o-isomdres ainsi que leurs sets d'addition adde, caract6ris6 en ce que 

a) un compose de fbrmule (II) 




(II) 



NH2 



avec un acide carboxylique aliphatique en 0^.6, ^ventuellement substitu^ par un groupe m^thoxy, 
cyano, carboxyle ou ph6nyle ou par un ou plusieurs atome(s) d*halogdne; ou avec de i'acide benzoTque, cydo- 
propane-carboxylique ou palmitinique ou avec un d^riv^ r^ctif de ceux-ci; et. si cela est d^sir^, en faisant r^a- 
gir un nouveau compost ainsi obtenu de famule g^n^rale (I), dans laquelle R"^ repr^sente un groupe acyle 
aliphatique en C^e substitu§ par un atome d'halog^ne. avec une aikylamine en 0^.4. une di(alkyl en Ci. 
4)amine ou une pyrrolidine, af in d'obtenir des composes de fbrmule g^n^ale (I) 

dans laquelle R^, R^ et les lignes en pointing sont d^inis comme d-dessus. R^ signifie un groupe acyle 
aliphatique en C^.g, 6ventuellement substitu^ par un groupe m^thoxy. cyano. carboxyle. ph^nyle. alkylamino 
en 0^.4, di(alkyl en Ci.4)amino ou pyrrolidine, ou un ou plusieurs atome(s)d'haiog6ne; ou un groupe benzoyle. 
cyclopropanecarbonyle ou palmitoyle; R et R^ sont absents, et entre les atomes N(3) et C(4) II existe une dou- 
ble liaison; 

b) on acyle un compost de fbrmule g^n^rale (III), 
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dans iaquelie 

R"^ est d^ini comme ci-dessus. avec un acide cartooxylique aliphatique en C^e ^ventuellement substi- 
tu6 par un groupe m^thoxy, 

cyano, carboxyle ou ph^nyle, ou par un ou plusieurs atome(s) d'halog^ne; ou avec de I'acide benzoTque 

ou 

cyclopropanecarboxylique ou avec un d^rivd r^actif de ceux-ci; et, si cela est d6sir6. en feisant r^agir 
un nouveau compost ainsi obtenu de formule g^n^rale (I), dans Iaquelie signifie un groupe acyle aliphati- 
que en substiu6 par un atome d'halogdne, avec une alkylamine en une dl(alkyl en Ci.4)amine ou une 
pyn^olidine, afin d'obtenir des compost de fbrmule g^n^rale (I), dans Iaquelie R\ R^. R^, R^ et les lignes en 
pointing sont 

d§flnis comme d-dessus, R repr^sente un groupe acyle aliphatique en C^e. ^ventuellement substitu6 
par un groupe m^thoxy. cyano, carboxyle. ph6nyle. alkylamino en 0^.4. di(alkyl en Ci.4)amino ou pyrrolidino, 
ou par un ou plusieurs atome(s) d'halog^ne; 

ou un groupe benzoyle ou cyclopropanecarbonyle; et entre les atomes N(3) et C(4) il n'existe pas de 
double liaison; ou 

c) on acyle un compost de formule (II) avec un adde N-phthaloylamin6 de formule g6n6rate (VI). 



(VI) 




dans Iaquelie R^ repr^sente un atome d'hydrog^ne ou un groupe alkyle 6^ C1.4 et n signifie 1 en cas 
d'acides a-amin^. tandis que R^ signifie un atome d'hydrog^ne et n signifie un nombre entier de 2 ^ 5 en cas 
d'acides p-£'amin^s.et. si cela est d6sir6. on enl^ve le groupe phtaloyle afin d'obtenir des compost de for- 
mule g6n6rale(l), 

dans iaquelie R^ et les lignes en pointing sont comme d^inis d-dessus, R^ signifie un atome dliydro- 
g^ne, R^ signifie un groupe acyle aliphatique en C^g. subst(tu6 par un groupe amino ou phthalimido, aussi 
bien R que R^ sont absents, et 11 existe une double liaison entre les atomes N(3) et C(4); ou 

d) on acyle un compost de formule g^n^rale (III), dans Iaquelie R^ est d6fini comme ci-dessus, avec de Tacide 
N-phthaloyl-amin6 de formule g^n^rale (VI), dans Iaquelie en cas d'acides a-amin^s R^ repr^sente un atome 
d'hydrog^e ou un groupe alkyle en C^^ et n est ^al k 1 , tandis qu*en cas d'acides p-eamin^ R^ signifie un 
atome d'hydrog^ne et n est un nombre entier de 2 ^ 5, 

et si cela est d^sir^, on enl^ve le groupe phthaloyle, afin d'obtenir des compost de formule g6n§rale 
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(I), dans laquelle R\ et les lignes en pointing sont d^ints comme ci-dessus. signifie un atome d'hydro- 
g^ne. R^ est d^fini comme d-dessus ^ Texception de lliydrog^e, R repr^sente un groupe acyle aliphatique 
en Ci .6 substitu§ par un groupe amino ou phthalimido. et entre les atomes N(3) et C(4) il n*existe pas de double 
liaison; ou 

e) on fait r^agir un compos6 de formule (11) avec un isocyanate d'alkyle en C1.5 ou avec un isocyanate de ph^- 
nyle. af in d'obtenir des composes de formule g^n^rale (I), dans laquelle R^ et les lignes en pointing sont d6f inis 
comme ci-dessus, R^ signifie un atome d'hydrog^ne. R^ reprfeente un groupe alkylcarbamoyle ou ph^nylcar- 
bamoyle en C1.5. R et R^ sont absents, et entre les atomes N(3) et C(4) il existe une double liaison; ou 

f) on lait r^agir un compost de formule g^n^raie (ill), dans laquelle R^ est d§fini comme ci-dessus, avec un 
isocyanate d'alkyle en Ct.5 ou un isocyanate de ph^nyle afin d'obtenir des composes de formule g^n^rale (I), 
dans laquelle R^ et R^ et tes lignes en pointing sont d6f inis comme ci<fessus, R^ repr^sente un atome d'hydro- 
g^ne, R"^ est d6f ini comme ci-dessus k Texception de Thydrog^ne. R repr^ente un groupe a!kylcart>amoyle ou 
ph^nylcarbamoyle en 0^.5. et entre les atomes N(3) et 0(4) il n'existe pas de double liaison; 

ou 

g) on r^uit de mani^re selective un compost de formule g^n^rale (IV) 




(IV) 



NO2 



en un nouveau compost de formule g^n^rale (V) 




dans laquelle R repr^sente un atome d'hydrog^ne, ensurte ou bien on acyle un compost ainsi obtenu 
de formule g^n^rale (V) par Tapplication d'un des proc^^s ci-dessus b), d) ou f) et on r^uit le groupe nitro du 
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nouveau compost ainsi obtenu de formule g6n6rale (V). 

dans laquelle R est d6fini comme ci-dessus. en un groupe amino, ou bien on r^uH d'abord le groupe 
nitro et ensuite on acyle le compost ainsi obtenu de formule g§n^rale (III), dans laquelle R"^ repr^sente un 
atome d'hydrog^ne. par Tapplication d'un des proc^^s b). d) ou f). afin d'obtenir des compost de formule 
5 g^n^ale (I), dans laqu^le R\ R^. et R^ signifient un atome dliydrog^e.R^. R et les lignes en point'll6 sont 

d^finis comme ci-dessus, et entre les atomes N(3) et 0(4} il n'existe pas de double liaison; ou 

h) on acyle un nouveau compost de formule g^n^rale (I), dans laquelle 
R. R\ R^ et les lignes en pointing sont d^flnis comme ci-dessus, 
10 R^ et R^ signifient un atome d'hydrog^ne, et entre les 

atomes N(3) et 0(4) it n'existe pas de double liaison, avec un acide carboxylique atiphatique en Oi.6. ^ventuel- 
iement substitu6 par un groupe m6ttioxy. cyano ou carboxyte ou par un ou plusieurs atome(s) d'halog^ne; ou 
avec un acide benzoTque; ou avec un d§riv6 r^actif de ceiui-ci, afin d'obtenir des composes de formule g^n& 
rale (I), dans laquelle 

IS R\ R^ et R^ et les lignes en pointing sont d^inis comme ci-dessus, R et R"^ signifient un groupe acyle 

aliphatique en 0^.6 6ventuellement substitu6 par un groupe m^thoxy, cyano ou cart)0xyle ou par un ou plu- 
sieurs atom(s) d'halogdne; ou un groupe benzoyle: et entre les atomes N(3) et 0(4) il n'existe pas de double 
liaison; ou 

on fait r^agir un nouveau compose de formule g^^rale (1), dans laquelle 
20 R, R\ R^ et les lignes en pointing sont d^finis comme ci-dessus, R^ et R4 signifient un atome d'hydro- 

g^ne. et entre les atomes 

N(3) et 0(4) il n'existe pas de double liaison, avec un isocyanate d'alkyle en O1.5 ou un isocyanate de ph^nyte, 
afin d'obtenir des compost de formule g^n^rale (I), dans laquelle R^ , R^ et les lignes en pointing sont d^inis 
comme ci-dessus. R repr^sente un groupe acyle aliphatique en O1.6, 6ventuetiement substitud par un groupe 
25 m^thoxy. cyano ou carboxyle ou par un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle; R^ repr^- 

sente un atome d'hydrog^ne; R^ signif ie un groupe alkylcarbamoyle en 0^.5 ou un groupe ph^nylcarbamoyle; 
et entre les atomes N(3) et 0(4) il n'existe pas de double liaison; ou 

j) on acyle un nouveau compost de formule g6n6rale (I), dans laquelle 
30 R\ R^ et les lignes en pointill6 sont d^inis comme ci-dessus, R^ et R^ signifient un atome d'hydrog^ne, 

et entre les atomes 

N(3) et 0(4) il. n'existe pas de double liaison, 

avec un acide N-phthaloylamin^ de formule g6n6rale (VI), dans laquelle en cas d'acides a-amin6s R^ epr§- 

sente un atome d'hydrog^ne ou un groupe alkyle en O1.4 et n est 6gal ^ 1 , et en cas d'addes p-e- amines R^ 
35 signifie un atome d'hydrog^e et n est un nombre entier de 2 d 5, et si cela est d^ir^. on enl^ve le groupe 

phthaloyle. afin d'obtenir des composes de formule g^n^rale 

(I), dans laquelle R\ R^ et les lignes en pointing sont d^finis comme ci-dessus. et R repr^sente un 

groupe acyle aliphatique en O1.6. 6ventuellement substitu6 par un groupe m^oxy, cyano ou cart)oxyle ou par 

un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle; R^ repr6sente un atome d'hydrog^ne, R^ repr6- 
40 sente un groupe acyte aliphatique en O1.6, substitu6 par un groupe amino ou phthalimido. et entre les atomes 

N(3) et 0(4)il n'existe pas de double liaison. 

et si cela est d6sir6, on convertit une base de formule g^^rate (I), 
obtenue par Tun quelconque des proc^to a) k j), en un sel d'addition acide. 

4S 

5. Proc§d6 selon la revendication 4, procM6 a) ou b), caract^ris^ en ce que Ton effectue I'acylation dans un solvent 
convenable. de pr^f^rence dans du dichlorom^thane, avec un adde carboxylique en la prince de dicyclohexyl- 
carbodiimide k une temperature comprise entre 10 et 30 0 . 

so 6. Proc6d6 selon la revendication 4. proc^6 a) ou b), caract^ris^ en ce que Ton effectue I'acyalation en la presence 
ou en Tabsence d'un sotvant, en mettant en oeuvre de I'anhydride d'acide cartx)xylique, de I'anhydride ou du chlo- 
rure d'acyte m^langte. dventuel Iement en la presence d'un agent liant les addes k une tenp^rature comprise 
entre 0 0 et 150 0 . 

55 7. Proc6d6 selon la revendicat'on 6. caract6ris6 en ce que Ton effectue la ruction dans du chlorofbrme ou du dichlo- 
rom^thane. 

8. Proc^6 selon la revendication 4. proc^6 e) ou f). caract^risd en ce que Ton effectue I'acylation additive en met- 
tant en oeuvre un isocyanate d'alkyle ou de ph^nyle convenat)le dans du dim^thylfbrmamide, dans du benzene ou 
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du dichlorom^thane k une temperature comprise entre 15 C et 100 C . 

9. Prcx:^6 selon la revendication 4, procM§ g), caract6ris6 en ce que I'on effectue la reduction selective du compost 
nttro de fbrmule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcoo) aliphatique en 



10. Proc^e selon la revendication 4, proc^e g) ou revendication 6. caract^is6 en ce que Ton effectue la reduction du 
groupe nitro du compost de fbrmule g^n^rale (v) dans un milieu m6thanolique, en mettant en oeuvre de I'hydrazine 
ou de i'hydrate d'hydrazine, en la presence de nickel Raney ou de palladium k titre de catalyseur k une temperature 
comprise entre 10 C et 65 C . 

11. Precede pour preparer du compose pharmaceutique selon la revendication 3, caracterise en ce que Ton ajoute k 
titre dingredient actif un nouveau derive de N-acyl-2,3-benzodiazepine de formule generale(l). dans laquelle R. R^ » 
R^. R^, R^ et les lignes en pointilie sont detinis comme dans ia revendication 1 . ou un sel d'addition adde de ceux- 
ci acceptable du point de vue pharmaceutique, avec des porteurs et/ou additifs generalement mis en oeuvre dans 
rindustrie pharmaceutique. et Ton les convertit en une composition pharmaceutique. 

12. Mise en oeuvre des composes prepares selon les revendications 1 k 8, pour preparer des medicaments, en parti- 
culier ceux bloquant un ou plusieurs recepteurs exdtateurs d*acide amine chez des mammiferes ayant besoin 
d'une diminution de la neurotransmission exdtatrice d'acide amine, ou ceux aptes k traiter repilepsie chez les 
mammiteres, ou ceux aptes k traiter les spasmes de la musculature squelettique chez les mammlferes par la 
relaxation musculaire ou k traiter Tischemie cerebrale (stroke) chez les mammiteres. 

13. Derives de N-acyl-2,3-benzodiazepine de fbrmule generate (V) comme decrits dans la revendication 4, dans 
laquelle 

R represente un atome d'hydrogene ou un groupe acyle aliphatique en C^.g. eventuellement substitue par un 
groupe methoxy, cyano. carboxyle. amino, alkylamino en C-1.4, di(alkyl en Ci.4)amino, pyrrolidine, phthali- 
mido ou phenyle, ou par un ou plusieurs atome(5) d'halogene; ou R represente un groupe benzoyle, cyclo- 
propancart)onyte, alkylcarbamoyle en C1.5 ou phenylcarbamoyle. 

Revendications pour les Etats contractants suivants : GR, ES 

1 . Precede pour preparer de nouveaux derives de N-acyl-2.3-benzodiazepine de fbrmule generate (I). 



4- 




dans laquelle 



R 



represente un groupe acyle aliphatique en 0^.$. eventuellement substitue par un groupe methoxy. 
cyano, carboxyle. amino, alkylamino en 0^4* di(alkyi en Ci.4)amino, pyrrolidino.phthalimido ou phe- 
nyle, ou bien par un ou plusieurs atome(s) d'halogdne; ou R signifie un groupe benzoyle . cydo- 
propancarbonyle. alkylcart}amoyle en C1.5 ou phenylcartjamoyle; ou bien R est absent, lorsqu*entre 
les atomes N(3) et C(4)ii existe une double liaison; 
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signifie un atome d'hydrog^ne; ou est absent, loesqu'entre les atomes N(3) et C(4) il existe une 
double liaison; 
r2 signifie un groupe alkyle en C1.3. ou 

R^ et R^ repr^ntent ensemble un groupe m^thyt^ne et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison; 

R^ signifie un atome d'hydrog^ne ou un groupe acyle aliphatique en C1.4; 

R^ repr^nte un atome d'hydrog^ne; un groupe acyle aliphatique en C\.s» ^ventuellement substitu6 par 

un groupe m6thoxy. cyano. carboxyle, amino, alkylamino en C1.4, di(alkyl en Ci.4)amino, pyrrolidino. 
phthallmido ou ph6nyle, ou par un ou plusieurs atome(s) d'halog§ne: ainsi que R^ signifie un groupe 
benzoyle. palmrtoyle. cyclopropancartx)nyle. aikylGart)amoyle en C1.5 ou ph^nylcarbamoyle; et les 
lignes en poirrtill6 signrfient des liaisons de valence 6ventuellement pr^sentes avec cette restriction 
qu*entre les atomes N(3) et 0(4} il n'existe pas de double liaison, lorsqu'aussi bien R^ que R^ signif ient 
un atome d*hydrog^e,et leurs st^r^o-isom^res ainsi que leurs sels d'addition acide. caract§ris6 en ce 
que 

a) un compost de fbrmule (tl) 




(II) 



NH2 



avec un acide cartsoxylique aliphatique en C1.6. ^ventuellement substitu6 par un groupe m^thoxy, 
cyano. carboxyle ou ph6nyle ou par un ou plusieurs atome(s) d'halog^ne; ou avec de I'acide benzoTque, cydo- 
propane-caitoxylique ou palmitinique ou avec un d^rivS r^actif de ceux-ci ; et, si cela est d^ir^, en faisant r^a- 
gir un nouveau compost ainsi obtenu de formule g6n6rale (I), dans laquelle R"^ repr^sente un groupe acyle 
aliphatique en C^^g substitu6 par un atome d'halog^ne, avec une alkylamine en 0^4. une di(alkyl en Ct. 
4)amine ou une pyrrolidine, afin d'obtenir des composes de formule g^n^rale (I) 

dans laquelle R^, R^ et les lignes en pointill6 sont d6finies comme ci-dessus. R^ signifie un groupe acyle 
aliphatique en C-t.6> ^ventuellement substitu^ par un groupe m^thoxy, cyano, carboxyle, ph^nyle, alkylamino 
en 0^.4, di(alkyi en Ci.4)amino ou pyrrolidino, ou un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle, 
cyclopropanecarbonyle ou palmitoyle; R et R** sont absents, et entre les atomes N(3> et 0(4) il existe une dou- 
ble liaison; 

b) on acyle un compost de formule g6n6rale (III). 
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/ 



CH3 




NH 



(III) 



dans iaquelle 



est d^fini comme ci-dessus, avec un acide carboxylique aliphatique en C1.6 ^ventueliement substi- 
tu6 par un groupe m^thoxy, cyano. carboxyle ou ph^nyie, ou par un ou plusieurs atome(s) d*halog^ne; ou avec 
de I'acide benzoTque ou cyclopropanecarboxylique ou avec un d^riv^ r^actif de ceux-ci; et. si cela est d6sir§. 
en laisant r^agir un nouveau compost ainsi obtenu de formule g^^rale (I), dans Iaquelle R"^ signif ie un groupe 
acyle aliphatique en substitu^ par un atome d*halog^e, avec une alkylamine en C1.4. une dl(alkyl en C^. 
4)amine ou une pyrrolidine, afin d'obtenir des composes de formule g6n6rale (l),dans Iaquelle R\ R^. R^, R"* 
et les lignes en pointing sont ddfinis comme ci-dessus. R repr^ente un groupe acyle aliphatique en 0^.6. 6ven- 
tuellement substitu^ par un groupe m6thoxy, cyano, cartx)xyle. ph^nyle, alkylamino en C1.4. di(alkyl en C^. 
4alkyl)amino ou pyrrolidino. ou par un ou plusieurs atome(s} d'halog^e; 

ou un groupe benzoyle ou cyclopropanecartx)nyle; et entre les atomes N(3) et C(4) il n*existe pas de 
double liaison; ou 

c) on acyle un compost de formule (II) avec un adde N-phthaloylamln6 de formule g^n^rale (VI). 



dans Iaquelle R^ repr^sente un atome d'hydrog^ne ou un groupe alkyle en C^.4 et n signifie 1 en cas 
d*acides a-amin^. tandis que R^ signifie un atome d'hydrogdne et n signifie un nombre entier de 2 ^ 5 en cas 
d'acides p-e-amin§s. et. si cela est d^sir^, on enl^ve Ie groupe phtaloyle afin d'obtenir des compost de for- 
mule g^n^rale (I). 

dans Iaquelle R^ et les lignes en pointing sont comme d^inis ci-dessus, R^ signifie un atome d'hydro- 
g^ne, R"^ signifie un groupe acyle aliphatique en C^6> substitu6 par un groupe amino ou phthalimido. aussi 
bien R que R^ sont absents, et il existe une double liaison entre les atomes N(3) et C(4): ou 

d) on acyle un compost de formule g6n6rale (III), dans Iaquelle R"^ est d^fini comme ci-dessus, avec de Tacide 
N-phthaloyl-amin6 de formule g^n^ale (VI), dans Iaquelle en cas d'acides a-amin6s R^ repr^sente un atome 
d'hydrog^ne ou un groupe alkyle en 0^.4 et n est 6gal ^ 1, tandis qu'en cas d'addes p-£-amin6s R^ signrfie un 
atome d'hydrog^ne et n est un nombre entier de 2 d 5. 

et St cela est d^sir^, on enl^ve Ie groupe phthaloyle. afin d'obtenir des composes de formule g^n^rale 
(I), dans Iaquelle R\ R^ et les lignes en polntill6 sont d§flnis comme ci-dessus, R^ signifie un atome d'hydro- 
gdne, R^ est d^ini comme d-dessus k I'exception de I'hydrog^e, R repr^sente un groupe acyle aliphatique 



0 



(VI) 




0 
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en 0^.6 substitu^ par un groupe amino ou phthalimido, et entre les atomes N(3) et C(4) tl n'existe pas de double 
liaison; ou 



e) on fait r^agir un compost de formule (II) avec un Isocyanate d'alkyle en 0^.5 ou avec un isocyanate de ph6- 
nyle, afin d'obtenir des composes de formule g6n6rale (I), dans taquelle et les lignes en pointing sont d^inis 
comme ci<iessus, signifie un atome d'hydrog^ne, R"^ repr6sente un groipe alkylcarfoamoyle ou ph^nylcar- 
bamoyle en 0^.5. R et R^ sont absents, et entre les atomes N(3) et C(4) 11 existe une double liaison; ou 

f) on fait r^gir un compost de formule g^n^ale (111), dans laquelle est R^ est d^ini comme ct-dessus, avec 
un isocyanate d'alkyle en C1.5 ou un isocyanate de ph^nyle afin d*obtenir des composes de formule g^n^rale 
(I), dans laquelle R^ et R^ et les lignes en pointlll6 sont d^inis comme ci-dessus, R^ repr^sente un atome 
d'hydrog§ne. R^ est d6f in! comme ci-dessus k I'exception de Thydrog^ne, R repr^sente un groupe alkylcart)a- 
moyle ou ph^nylcarbamoyle en C1.5, et entre les atomes N(3) et 0(4) 11 n'existe pas de double liaison; 

ou 

g) on r^uit de manifere selective un compost de formule g^n^rale (IV) 




(IV) 



NO2 



en un nouveau compost de formule g^n^rale (V) 




NO2 



dans laquelle R repr^sente un atome d'hydrog^ne. ensuite ou blen on acyle un compost ainsi obtenu 
de formule g^n^rale (V) par Tapplication d'un des proc^^s ci-dessus b). d) ou f). et on r^uit le groupe nitro 
du nouveau compost ainsi obtenu de formule g^n^rale (V). 

dans laquelle R est d^ini comme ci-dessus. en un groupe amino, ou bien on r^uit d'abord te groupe 
nitro et ensuite on acyle le compost ainsi obtenu de formule g^^rale (111), dans laquelle R^ repr^sente un 
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atome d'hydrog^ne, par Tapplication d'un des proc6d^ b). d) ou f), afin d'obtenir des composes de fbrmule 
g^n^le (I), dans laquelle R\ R^. et signifiertt un atome d'hydrog^ne.R^, R et les lignes en pointing sont 
ddfinis comme ci-dessus. et entre les atomes N(3) et C(4) i! n'existe pas de double liaison; ou 

h) on acyle un nouveau conpos^ de formute g^n^rale (I), dans laquelle 
R, R\ R^ et les lignes en pointing sont d6finis comme d-dessus. 

R^ et R^ signifient un atome d'hydrog^ne. et entre les atomes N(3) et C(4) il n'existe pas de double 
liaison, avec un acide cart>Qxylique amiphatique en 0^.5. 6ventuellement substitu6 par un groupe m^thoxy, 
cyano ou carboxyte ou par un ou plusieurs atome(s) d'halog^ne: ou avec un acide benzoTque; ou avec un 
d6riv6 r^ctif de celui-ci, afin d'obtenir des composes de formule g^n6rale (I), dans laquelle 

R\ R^ et R^ et les lignes en pointing sont d^finis comme d-dessus, R et R^ signifient un groupe acyle 
aliphatique en C^e dventuellement substitu^ par un groupe mdthoxy. cyano ou carboxyle ou par un ou plu- 
sieurs atom(s) d'halog^ne; ou un groupe benzoyle; et entre les atomes N(3) et C(4) il n*existe pas de double 
liaison; ou on fait r^agir un nouveau compost de formule g^n^rale (1). dans laquelle 

R, R\ R^ et les lignes en pointing sont d^inis comme ci<lessus, R^ et R4 signifient un atome d'hydro- 
g§ne. et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un isocyanate d*alkyle en 0^5 ou 
un isocyanate de ph6nyle. afin d'obtenir des composes de formule g^n^rale (I), dans laquelle R\ R^ et les 
lignes en pointing sont d^inis comme ci-dessus, R repr§sente un groupe acyle aliphatique en 0^.6, 6ventuel- 
lement substitu6 par un groupe m^thoxy, cyano ou carboxyle ou par un ou plusieurs atome(s) d'halogdne; ou 
un groupe benzoyle; repr6sente un atome d'hydrog^ne; R^ signlfie un groupe alkylcarbamoyle en C^.s ou 
un groupe ph^nylcarbamoyle; et entre les atomes N(3) et C(4) il n'existe pas de double liaison; ou 

j) on acyle un nouveau compost de formule g^n^rale (I), dans laquelle 

R\ R^ et les lignes en pointing sont d6f inis comme ci-dessus. R^ et R^ signifient un atome d'hydrog^ne. 
et entre les atomes N(3) et C(4) il n'existe pas de double liaison, avec un acide NiDhthaloylamin^ de formule 
g6n6rale (VI), dans laquelle en cas d'acides a-amin^s R^ epr^sente un atome d'hydrog^ne ou un groupe alk- 
yle en C1.4 et n est 6gal d 1 . et en cas d'acides p-e- amines R^ signrfie un atome d'hydrogdne et n est un nom- 
bre entier de 2 ^ 5, et si cela est d6sir6, on enl^ve le groupe phthaloyle. afin d'obtenir des compost de fbrmule 
g6n^ale (I), dans laquelle R\ R^ et les lignes en pointing sont d^inis 

comme d<lessus. et R repr^sente un groupe acyle aliphatique en C1.6. ^ventuellement substitu6 par 
un groupe m^thoxy, cyano ou caiboxyle ou par un ou plusieurs atome(s) d'halog^ne; ou un groupe benzoyle; 
R^ repr^sente un atome d'hydrogdne. R"^ repr^ente un groupe acyle aliphatique en 0^.5. substitu6 par un 
groupe amino ou 

phthalimido. et entre les atomes N(3) et C(4)il n'existe pas de double liaison, 
et si cela est d§sir6, on convertit une base de formule g^n^raie (t). 
obtenue par Tun quelconque des proc^^s a)^ j). en un sel d'addition acide. 

Proc6d6 selon la revendication 1. proc6d6 a) ou b). caract6ris6 en ce que Ton effectue I'acylation dans un solvant 
convenable, de pr6f6rence dans du dichlorom^thane. avec un adde carboxylique en la presence de dicyclohexyl- 
cartxxJiimide k une temperature comprise entre 10 et 30 C . 

Proc^e selon la revendication 1, proc4d6 a) ou b), caract^is^ en ce que Ton effectue Tacylation en la presence 
ou en Tabsence d'un solvant. en mettant en oeuvre de I'anhydride d'acide carboxylique. de I'anhydride ou du chlo- 
rure d'acyle m^Iang^s, 6ventuellement en la presence d'un agent liant les acides k une temperature comprise 
entreOCet150C. 

Precede selon la revendication 3. caracterise en ce que Ton effectue la reaction dans du chloroforme ou du dichlo- 
romethane. 

Procede selon la revendication 1 . procede e) ou 

f), caracterise en ce que Ton effectue I'acylation additive en mettant en oeuvre un isocyanate d'alkyie ou de phenyle 
convenable dans du dimethytformamide, dans du benzene ou du dichloromethane k une temperature comprise 
entre 15 Get 100 c. 

Procede selon la revendication 1 , procede g), caracterise en ce que Ton effectue la reduction selective du compose 
nitre de fbrmule (IV) en mettant en oeuvre du borohydrure de sodium dans une solution d'alcool aliphatique en C^. 

4- 
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7. Proc^6 selon la revendication 1 . proc^6 g) ou revendication 3, caract6ris6 en ce que t*on effectue la reduction du 
groupe nrtro du compost de formule g^n^rale (V) dans un milieu m^anolique. en mettant en oeuvre de ITiydra- 
zine ou de I'hydrate d'hydrazine, en fa presence de nickel Raney ou de palladium k titre de catalyseur k une tem- 
perature comprise entre 10 C et 65 C . 

8. Un compost selon Tune quelconque des revendications 1^7, caract6ris6 en ce que l*on pr^re un compost 
choisi dans le groupe comprenant les compost suivants: 

1-(4-aminoph6nyl)-3-ac6tyl-4-m§thyi-7,8-m6thyl6nediQxy-3,4<Jihydro-5H-2.3-ben20diaz6pine, 

1-(4-aminoph6nyl)-3-propionyl-4-m6thyI-7.8-m§thyl6nedioxy-3.4Klihydro-5H-2,343enzodiaz6pine 

1-{4-ac6tylaminoph6nyO-3-ac6tyl-4-m6thyl-7,8-m6thyl6nedico(y-3,4'dihydro-5H-2,^ 

1-(4-proplonylaminoph6nyl)-3i3ropionyl-4-m6thyl-7,8-m6thyl6nedioxy-3,4<iihydro-5H-2,3-benzodi 

1.(4-propionylaminoph6nyl)-3-ac6tyl-4-m6thyl-7,8-m6thyl6ne<Jicocy-3,4<iihydro-5H 

1-{4-ac6tylamlrK)ph6nyl)-3i3ropionyl-4-m6thyl-7,8-m6thyl6nedioxy-3,4-dihydro-5H-2,3 

1-(4i3ropionylaminoph6nyl)-3-fornriyl-4-m6thyl-7,8*methyienediQxy-3.4<lihydro-5H-2.^ 

1-(4-trifluorac6tylaminoph6nyO-3-ac6tyl-4-m6thyl-7.8-m6thyl^nedioxy-3,4<liliy^ 

hydrochlorure de 1 -(4-glycylaminoph6nyl)-3-ac6tyl-4-m6thyl-7.8- m§thylendioxy-3.4-dlhydro-5H-2.3-benzodia- 
z^pine, 

N''-[4-(3-ac6tyl-4-m6thyh7,8-m6thyldnedioxy-3.4<lihydro-5H-2.34)enzodlaz^lne-1^ 
bamide. 

1-[4-(N,N-Dim§thylglycylamino)i3h6nyO-3-ac6tyl-4-m6thyl-73-m6thyl6nediQxy-3,4<Jihydro-5H-2.3-^ 
z6pine. 

1-[4-(N.N-di6thylglycylamino)-ph6nyl]-3-ac6tyl-4-m6thyl-7.8-m6thyl6nedioxy-3.4<ilh^^ 
pine» 

1-[4-(1-pyrroIldinoac6tylamino)-ph6nyl]-3-ac6tyl-4-m6thyl-7.8-m6thyl6nedloxy-3,4-dihydro-5H-2,3-^ 

z^ine et son fumarate d'hydrog^ne et de la 1 •(4-glycylaminoph6nyl)-3'm6thyl-carbamoyi-4-methyl-7.8-m6thy- 

|gnedioxy-3,4-dihydro-5H-2,3-benzodlaz6pine. 

9. Proc6d6 pour preparer une composition pharmaceutique contenant k titre d'ingr^ient actif un nouveau d6riv6 de 
N-acyl-2.3-benzodiaz6pine de formule g^n^rale (I), dans laquelle R. R\ R^, R^, R"^ et les lignes en pointing sont 
ddfinis comme dans la revendication 1. ou un sel d'addition acide de celui-ci acceptable du point de vue pharma- 
ceutique melange k des porteurs et/ou additifs g6n6ralement utilise dans {Industrie pharmaceutique. caract6ris6 
en ce que Ton met en oeuvre k titre dlngr^ient actif un nouveau d6riv6 de N-acyl>2.3-benzodiaz6pine de formule 
g6n6rale(l). dans laquelle R. R\ R^. R^. R"^ et les lignes en pointing sont d^finis comme dans la revendication 1. 
ou un sel d'addition acide de celui-ci acceptable du point de vue pharmaceutique. m^tangd k des porteurs et/ou 
additifs g^n^ralement utilises dans I'industrie pharmaceutique, pr^r§ par la mise en oeuvre de Tun quelconque 
des proc^^ a) k j) tels que revendiqu^s dans la revendication 1, avec des porteurs et/ou additifs g^n^ralement 
utilises dans Industrie pharmaceutique, et on les convertit en une composition pharmaceutique. 

10. Precede selon la revendication 9. caracterise en ce que Ton prepare des compositions aptes k bloquer un ou piu- 
sieurs recepteurs exdtateurs d'acide amine chez des mammif eres ayant besoin d'une diminution de la neurotrans* 
mission excitatrice d'acide amine, ou ceux aptes k traiter repilepsie chez les mammiferes, ou ceux aptes k traiter 
les spasmes de la musculature squelettique chez les mammiferes par la relaxation musculaire ou k traiter I'ische- 
mie cerebrale (stroke) chez les niammiferes. 

1 1 . Precede pour preparer des derives de N-acyl-2,3-benzodiazepine de fonmule generale (V) tels que def Inis dans la 
revendication 1, 

dans laquelle 

R represente un atome d'hydrogene ou un groupe acyle aliphatique en 0^.6. eventuellement substitue par un 
groupe methoxy, cyano, carboxyle. amino, alkylamino en 0^.4, di(alkyl en Ci.4)amino, pyrrolidine, phthali- 
mido ou phenyle, ou par un ou plusieurs atome(s) d'halogene; ou R represente un groupe benzoyle. cydo- 
propancarbonyle, alkylcarbamoyle en C1.5 ou phenylcartsamoyle, caractertse en ce que Ton reduit de 
maniere selective un compose nitro de formule(l V) 
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